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THE POSTAL TELEGRAPHISTS, 


Tue decision of the Postmaster-General in the matter of the 
recent inquiry into the case of the Postal Telegraphists will, 
of course, be received with profound dissatisfaction by the 
members of the staff. These plan out for themselves a 
nice little scheme by which they are to largely benefit, 
and which, unless agreed to by the authorities, is to result 
in a general strike. The answer of the Postmaster-General 
is practically a refusal to concede the most important 
demand, viz., that the maximum of salary shall be £190 
instead of £160 per annum. In our opinion the action of 
the telegraphists in the matter, quite irrespective of the jus- 
tice or injustice of their claims, has been a great tactical 
mistake. They have claimed two things: the abolition of a 
technical examination, and the increase of the maximum 
salary from £160 to £190. We are not in a position to say 
what the exact nature of the technical examination is— 
whether it is a difficult or an easy one—still less are we able 
to say whether, since the establishment of this examination in 
1894, the number of the staff who have failed to pass has 
been large or small. We believe that nothing was said on 
this point in the evidence before the Committee of Inquiry. 
Perhaps those who gave evidence were discreetly silent on 
this point. Whatever may be the case, however, as 
regards this, we should have thought that common 
sense would have told the agitators that their policy should 
have been to ground their claims, not on the unim- 
portance of their duties, but on their high technical 
nature, as evidenced by the. technical examinations which 
they have to undergo. We feel satisfied that the authorities 
would not impose tests which men of ordinary intelligence 
could not readily pass if they had any real interest in their 
work ; the agitators, however, practically demand to be con- 
sidered as mere machines, but want to be paid as if they were 
something greatly superior. Can it be honestly said that 
the manipulative skill of an average telegraphist is greatly in 
excess of that of a skilled typewriter, and what is the maximum 
of pay attainable by the latter. Indeed, is the skill nearly as 
great as that of a first-class mechanic, who has in the firat 
place to undergo an apprenticeship of seven years, and who 
has no chance of ever obtaining as a workman the pay which 
the agitators demand. Again, from a commercial point of 
view, does a telegraphist become more and more valuable as 
he gets older, and obtains more pay? We doubt it.: 

The reply of the Postmaster-General appears to amount 
to this: “ You consider the technical examinations unneces- 
sary, %.¢., that manipulative skill is all that is required; ver 
well then, aa you have shown your importance to be mucn 
less than was imagined, it would be absurd to suppose that 
you should be paid high salaries for inferior duties.” 

We shall watch with interest the further development of 
the matter. If a general, or even a partial, strike is decided 
upon—which is not unlikely—we do not believe that the 
general public will be found much in sympathy with the 
strikers. However great the inconvenience caused by o 
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partial cessation of telegraphic communication, it%is not'to be 
supposed for one moment that the authorities will alter their 
policy from any fear of the consequences. The Postmaster- 
General concludes his decisions with the statement that no 
branch of the Pablic Service ever received ampler oppor- 
tunities for stating and re-stating their case than have been 
accorded to the steff of the Post Office. This, we think, must 
freely be admitted. 


One of the daily newspapers is our 

No Need ‘0 Go authority for the statement that Sir A. B. 
Forwood has resigned the chairmanship of 

the Liverpool City Council Tramways Committee because of 
an adverse vote in regard to the Committee’s proposal to 
engage an American engineer for carrying out and super- 
vising the work on the experimental trolley line section to be 
shortly equipped. If this be the case, we think that. the 
Liverpool City Council has shown a good deal of common 
sense and fairness. No reasonable Englishman wishes for 
the days of Protection to return, and we are as strong Free 
Traders as any one could wish to be ; but when there are engi- 
neers in this country of professional standing, such as 
Prof. Kennedy, or Dr. Hopkinson, and manufacturers of 
world-wide repute, we don’t need to go across the 
Atlantic for a consulting engineer who shall be capable of 
carrying out a complete electric tramway system. There are 
many directions, as, for instance, the design and manufactpre 
of tramcar motora and controllers, in which we acknowledge 
American supremacy, and in these we are glad to avail 
ourselves of Brother Jonathan’s experience (of course 
paying for it), but to call in a consultant froin the other side 
is rather too much of a good thing. The Dingley tariff is 
hardly likely to encourage the average Englishman to 
shower benefits unnecessarily upon America. Of course, 
we have not a word to say against the elect of 
Liverpool’s Tramway Committee; far from that, for Mr. 
Pearson (we understand it is he) must have by now acquired 
such a mass of traction experience as few others possess, 
Yet it must be remembered that his skill and knowledge 
deal with conditions as they are found across the Atlantic, 
and these are not by any means necessarily the same as rule 
at Liverpool or elsewhere in this country. Apart from that, 
however, we protest against the Committee asking for 
powers to engage Mr. Pearson as an expert, if only on the 
ground that there are competent Englishmen ready to under- 
take the work, and ‘in overruling this proposal of the Com- 
mittee, the City Council is to be congratulated. We are 
surprised that the Chairman of the Committee should have 
taken such a course as that of resignation ; a step of this 
kind savours too much of pique, which‘ovght hardly to enter 
into an important municipal question. In any case it should 
not be regarded as a marked want of confidence for the 
Council to reject a part of the Committee’s proposal, 
especially when patriotism is the cause. For the Council 
to give way now would put it in the position of yielding 
against its better judgment, in order to avoid unpleasantness. 


The Growth of THERE is no necessity now to refer to 
our Knowledge of the sensational conditions under which the 
ne discovery of argon took place. We had 

our say on the subject at the time, and it will be remembered 
that it was the manner or method in which the discovery 
was announced which chiefly called forth our criticism. We 
left the truth, or the untruth an open question, merely 
suggesting that the manner.in which the announcement was 


made was premature, and scarcely warranted by the facts on 
hand. Lord Rayleigh and Prof. Ramsay doubtless had more 
reason than was in the first instance apparent for fathering 
this discovery, but they will probably have admitted long ago 
that the precedent, which they, as distinguished scientists have 
set is a bad one, and calculated to encourage mere guess work 
in a way that is not consistent with the true standpoint of 
science. The luck, however, hasall been on their side, and pro- 
bably they themselves will be the first to admit that fortune 
has favoured them. They had discovered a gas, which, though 
it had existed since the beginning of things, had hitherto been 
unsuspected. The knowledge of this gas, which we have now, 
owing to the researches of scientists other than Prof. Ramsay 
and Lord Rayleigh, acquired, is, as we will willingly admit, 
very considerable, though this knowledge is far from being 
accurate, and is still wrapped in some obscurity. The general 
propositions which we studied when the discovery was first 
announced, may still be found to hold. At any rate, we are 
not disposed to recede one step from the position which we 
took up at the time, and we flatter ourselves that those 
scientists who supported our views then still support them. 
Science has to deal with hard facts, the dramatic element 
must ever be absent; guess work must always be eliminated) 
and nothing is so prejudicial to the advancement of know- 
ledge as prematureness. We are, however, of course, 
disposed to give honour where honour is due, and it is 
necessary to reiterate our conviction perhaps that all credit is 
due to Prof. Ramsay and Lord Rayleigh for the pluck and 
persistence with which they followed up mere evanescent 
clue, and tracked the subject down until they were able to 
state something which was definite. Our own attitude 
towards this discovery may be disregarded. As luck would 
have it, the premises upon which it was based, though right 
in principle, have fought on the other side. To-day argon 
is known to exist; to-day helium has been discovered in 
terrestrial substances, and our knowledge of the hidden 
mysteries of nature has beenenriched. When the sensational 
announcement of the discovery of argon was first made, we 
wondered why such experts in spectroscopy as J. Norman 
Lockyer had so little to say upon the subject. It seemed to 
us to be one that was eminently suited to such an investi- 
gator. Recent publications have shown that this expert, 
together with others, have not been indifferent to the matter 
which is peculiarly one of their own. One of the most en- 
lightening papers upon this subject has recently appeared 
over the signature of J. Norman Lockyer in Science Progress, 
Vol. v., No. 28, pp. 229 to 285. In this paper the judicial 
attitude of a well-balanced mind is plainly evident. He traces 
the growth of our knowledge of the element helium from 
the discovery of the line p in 1868. The paper comes 
opportunely. Some there are who say that true history can 
only be written years after the events with which it deals 
have happened, but we are amongst those who are of opinion 
that an unbiassed statement of fact issued contemporaneously 
with any discovery is helpful and illuminating. Of such 
a nature is Lockyer’s paper, and we commend it most 
earnestly to the careful study of all those who are endeavour- 
ing to unravel the hidden mysteries of argon and helium. 
Here we have a concise and umbiassed view of the history of 
the subject, and we are disposed to once more subscribe to 
that old adage which states that “there is nothing new under 
the san.” The paper in question is not suitable for useful 
abstraction or condensation in these pages. Every word of it 
is of value, and we commend it to those of our readers whose 
interest has been aroused on! this subject. 
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HYDRO-ELECTRIC POWER STATIONS IN 
THE UNITED STATES. 


(Continued from page 172.) 


There are, perhaps, but few of our readers conver- 
sant with any of the details of a 12,000 H.P. installation 
at Ogden, in the State of Utah, where the Ogden River is 
already dammed up in a temporary fashion, before passing 
through the five mile canon above Ogden City, and we there- 
fore append a brief abstract (with one or two diagrams) of 
the description of these works published in the Proceedings 
of the American Society of Civil Engineers. 

First of all, however, let it be said that this paper— 
written by Mr. Henry Goldmark, M.Am.Soc.C.E., the engi- 
neer in charge of the dam and pipe conduit construction—is 
a standing ccatradiction to the statement (sometimes made, 
we fear, with a substantial basis) that American engineers do 
everything in an off-hand slapdash rough and ready fashion. 
We seldom have read an account of any engineering enter- 
prise that showed greater attention to every little detail down 
to the calculation of riveted steel plate joint efficiencies, or 
the spacing {th of an inch more or less apart of the round 
steel rods that hold the staves together in the wooden conduit 
6 feet diameter. 

The works involved in this project include the construc- 
tion of a large storage reservoir with concrete masonry dam 
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above the canon; a wooden pipe line 6 feet diameter down 
the canon for a distance of 54 miles from the reservoir, 
steel pipe being used for the remaining three-fourths of a 
mile in view of the heavy pressure from that point; and, 
lastly, a power house containing the pressure turbines and 
electric generators. 

The current thus generated is taken along an overhead 
transmission line from the power house to a sub-station in 
Salt Lake City, 38 miles away; at present, two three-phase 
circuits are in use, calculated to deliver about 3,000 H.P. 
Current is generated at 2,300 volts and 60 cycles, stepped-up 
for transmission to 16,100 volts, and re-transformed at the 
far end to 2,300 volts. A slight change in the transformers 
would enable the current to be 2 to 27,000 volte, 
and thus increase the capacity; and this will be done should 
occasion demand it. 

The details given in Mr. Goldmark’s paper of these four 
sections into which the whole project may be divided 
(reservoir, pipe line, power house, and pole line, are extremely 
interesting, and contain a great deal of valuable information; 
but cannot, of course, be dealt with very fully in these pages, 


It must suffice to mention their leading characteristics, and 
comment favourably or otherwise on such as have points of 
great interest for engineers on this side. 

The reservoir—which has yet to be formed in its ultimate 
extent—is to cover a space of about 2,000 acres, with a capa- 
city of about 15,000,000 gallons. Thus it will cover, when 
completed, twice the area of Lake Vyrnwy, and have 25 per 
cent. greater capacity. The design of dam adopted is some- 
what novel, and decidedly ingenious, consisting as it does of 
a concrete masonry viaduct of isolated piers joined by seg- 
mental arches, The general plan is clearly shown in the 
accompanying diagrams, in which may also be noted the 
}-inch steel plate covering on the up stream face, to prevent 
abrasion of the concrete, and consequent percolation of water. 
Of course, the outer surface of these plates are well coated 
with asphaltum paint. 

A dam of this type must be very much cheaper to build 
than a structure of the solid masonry kind to which we are 
accustomed. There seems no great reason to doubt its 
strength or power of resistance; but certainly we should be 
surprised to find English engineers sufficiently progressive to 
propose an innovation of the kind. 

The length of the dam is about 400 feet, its height above 
the present river bed about 60 feet, whilst the foundations 
extend another 40 feet to bed rock, making a total height of 
over 100 feet. 

Leading from a gatehouse near the dam is the wooden 
pipe line 6 feet inside diameter, laid for the most part in a 
trench 8 feet 6 inches wide and 9 feet deep, and having a 
total length of 27,000 feet, in which distance there are eight 
tunnels cut out of the rock, eight steel bridges, and a timber 
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The maximum hydrostatic head on the wooden pipe line 
is 117 feet, giving a pressure of 50 Ibs. per square inch. 

The wooden pipe line (of which very elaborate details are 
given in the paper, and which really seem most carefully 
planned in every particular), follows of course the general 
direction of river flow along the canon mountain side; but 
after emerging from the gulley it is replaced for the lower 
end of the conduit by built up steel piping in a straight line 
across country, but with a number of vertical curves 
for seven-eighths of a mile to a point near the power house, 
separating there into two branches that lead into two 
receivers on each side of the power house. The turbine pipe 
connections are made direct to the receivers. 

The total hydrostatic head from the flow line of full 
reservoir to centre line of receivers is 516 feet; but taking 
the effective head at 440 feet, with a flow of 250 cubic feet 
per second, the gross available horse-power works out to 
about 12,500. 

The turbines, as stated, are of the impulse type, with 
horizontal shafts directly connected to the electric genc- 
rators; they have a diameter of 58 inches with a capacity of 
1,200 H.P. each, running at 300 revolutions per minute. 
The dynamos are three phase alternators, giving an output 
of 750 kilowatts at 2,300 volts and a frequency of 60 aa le 
Exciting current is obtained from two separate small 
machines of 100 kilowatt capacity each, at 500 volts and 
550 revolutions, worked by two independent 135 H.P. 
turbine wheels (coupled direct) at 550 revolutions per 
minute. 

After passing the wheels, the water legyes by a canal 
partly covered and partly open, back to the river bed : but it 
may be mentioned, as a poitit of interest, that it is not 
allowed to “stay in bed” for long. Five miles lower down 


on 
ago 
ork 
t of 
ane 
ugh 
ow, 
mit, 
eral 
first 
108e 
em. 
ent A |. 
h ); 
we | N 
A 
cial Puan oF Disraicr. 
ces 
om 
nes 
als 
ion 
sly 
ich 
ur- 
4 
ler 
ful 


200 THE ELECTRICAL REVIEW. 


[Vol. 41. No. 1,029, Avausr 13, 1897, 


the river is again drawn upon for irrigation purposes over 
some 18,000 acres of land, and the same water therefore 
serves a double purpose. 

At the time of writing all the work is done and plant 
erected, save only the permanent dam and reservoir; but a 
temporary crib dam has been erected just above the site of 
the main structure, so that the necessary pipe pressure may 
be obtained, and current generated to an extent consistent 
with the limited storage. 

It is interesting to compare the main features of the power 
house installation at Ogden with those so much described of 
late in connection with the Niagara power house. ‘l'o begin 
with, the direct use of three-phase current generators marks 
no small degree of progress made since it was decided to 
adopt a — alternating system for Niagara as being 
the safest and most reliable. It has proved necessary, or at 
least advisable, to use three-phase current for long distance 


SecTionaL OF Hovuss. 


transmission from Niagara, so that the Ogden plant starts in 
at once with the advantage of having no rotary converters 
for long distance transmission currents. 

Then the differences in the hydraulic arrangements at 
Ogden and Niagara are very considerable. Perhaps the type 
of water-motor employed is due to the greater hydrostatic 
head in the former case; but there are obvious advantages 
in the horizontal turbine shaft quite short in length, instead 
of long and heavy vertical spindles, with step bearings such 
as those used at Niagara. Each water-wheel at Ogden is 
provided with two heavy fly-wheels, and the moving parts of 
each set, including armature, water-wheel, shaft and fly- 
wheels have a total weight of 15 tons, so that it is not 
difficult to maintain a uniform s despite variations in 
water pressure or load on the electric generators. The 
latter are of the General Electric type, with 24 poles, and, 
at 300 revolutions per minute, have, as stated, an output of 
750 kw. at 2,300 volts, and a frequency of 60 cycles per 
second. According to factory tests, the variation in volts 
will be less than 5 per cent. with a constant speed, should 
the full non-inductive load be thrown off or on. 

The exciters are six-pole machines. Each of them is 
ample for the entire exciting current that will be needed for 
the 10 750-kw. alternators. ‘T'hey are cross connected to 
each water receiver, so that either exciter set can be operated 
from either receiver. 

The generator switchboard consists of seven marble 
panels; five of these are for the alternators, one for the ex- 
citer, and one the instrument panel. 

Each generator panel has the following apparatus on 
it:—One 150-volt Thomson alternating voltmeter; one 
1,000 kw. Thomson alternating wattmeter; one 25-ampere 
Weston ammeter; three single-pole quick break 200-ampere 
switches for the primary circuits; three single-pole 200- 
ampere high tension fuse boards; two single-pole quick break 
low tension 30-ampere switches; one field rheostat ; two pilot 
lamps; one station transformer; three current transformers; 
two sets three-phase bus bars. 

The exciter panel is equipped with the following appa- 
ratus :—'I'wo 600-volt Weston voltmeters; two 300-ampere 
Weston ammeters; two pilot lamps; two single-pole quick 
break 200-ampere switches; four single-pole 200-ampere 


magnetic cut-outs; two field switches; two Carpenter enamel] 
field rheostats. On the instrument panel are :— 

Two pilot lamps; two 5,000-kw. Thomson alternating watt- 
meters; two 130-volt Bristol recording voltmeters; one Bristol 
recording water-pressure gauge; one synchroniser with two 
plug boards; one ground detector with two plug boards; two 
station transformers; eight current transformers. 

These panels are 36 x 90 x 2 inches each. They are 
built of blue Vermont marble, with nickel fittings. There 
are two sets of three-phase bus bars on the back, extending 
the entire length of the seven panels, as well as two bus bars, 
also running their entire length, from which the exciting 
current is taken. 

The speed indicating apparatus consists of a tachometer 
coupled to the shaft of a small synchronous motor; there are 
two of these. 

From the generator switchboard the current is carried 
to the distributing board by means of copper bars, of which 
there are two sets of three, connecting the two sets of bus 
bars on the generator board with the two sets of bus bars on 
the primary panels of the distributing board. 

The latter is divided into two sections, primary and 
secondary. Each section has six panels. In the primary 
section, four of the panels are for the low side of the step-u 
transformers, the remaining two being for the local distri- 
buting lines in the vicinity of the power plant. In the 
secondary section, four of the panels are for the high side of 
the step-up transformers, and two for the long distance trans- 
mission lines. 

The two 2,300-volt primary panels are each equipped with 
the following apparatus:—Three 350-ampere Thomson alter- 
nating ammeters; one Thomson recording wattmeter; three 
single-pole quick break high tension 200-ampere switches; 
three high tension 200-ampere fuse boards; three station 
transformers; two current transformers; two sets three-phase 
bus bars. 

The 16,100-volt secondary panels have on them three 
single-pole quick-break switches, three plug tube cut-outs, 
and two sets of three-phase bus bars. The length of this 
distributing switchboard is 39 feet, and it is also built of 
blue Vermont marble. 

Behind the distributing switchboard and on a raised 
platform are placed the step-up transformers, which raise the 
current from 2,300 to 16,100 volts, at which pressure it goes 
into the long-distance transmission lines. The transformers 
are connected up in sets of three, and the mesh connection is 
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used on both sides. At each end of the building in the gallery 
are placed two blowers, coupled direct to a 24 H.P. 500-volt 
continuous current motor, and used for cooling the step-up 
transformers. 

The transmission line is calculated to deliver about 
3,000 H.P. at the sub-station in Salt Lake City, distant 
about 38 miles, and consists of two circuits, making six wires 
of No. 1, B. & S. gauge. Wooden poles are used of 
Oregon cedar, 30, 40, 50 and 70 feet long, with 9-inch and 
10-inch tops. ‘There are two cross arms on each pole, two 
wires are on the toparm 4 feet apart, and four wires on the 
bottom arm each 2 feet apart, a circuit being on each side of 
the pole; and these wires are so arranged that should a plane 
be p perpendicular across the circuit it would show an 
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equilateral triangle, with a wire at each angle, the length of 
the sides being 2 feet. These wires are trans about 
every half mile. By this arrangement of the pole line wires 
the inductive effect is reduced to a minimum. 

- About 6 feet below the second cross-arm on the pole is a 
two-pin cross-arm, on which the telephone wires are strung ; 
these are transposed about every four poles, there being an 
average of about 50 poles per mile. 

The current is delivered to the step-down transformers at 
the far end of line at 13,800 volts, stated to give an energy 
loss of about 10 per cent. in the line, and a potential loss of 
about 14 per cent. The sub-station step-down transformers 
deliver this current to the local distributing lines again at 
2,300 volts. There are at present nine 250 kw. step-down 
transformers at the sub-station, connected in a way similar 
to the step-up transformers, and the switchboard in the sub- 
station is similar in every respect to the distributing board in 
the power plant gallery. The cooling — here is also 
identical with that used in the power plant except that the 
motors used are of the 60-cycle induction type. 


DYNAMO CHARACTERISTICS.* 


By Pror. WILBUR M. STINE. 


Ix order to intelligently study the characteristics of the 
dynamo, it will be n to consider the effect of arma- 
ture reaction, and the causes for the departure of actual 
curves from their theoretical outlines. 

Armature Reactions.—With armatures of the closed coil 
type, the brushes bear on the commutator at the neutral 

ints; these lie in the commutation plane which passes 
through the axis of the armature at right angles to the 
magnetic axis of the fields. In a perfectly symmetrical 
armature the current divides equally at the brushes and 
passes through the coils in series on each side. These coils 
being windings about an iron core, excite the core into an 
electro-magnet of considerable power. The lines of force 
thus set up in the armature by the current in its windings 
constitute a magnetic field whose direction is at right angles 
with the magnetic flux of the dynamo field. ‘The result is a 
“skewing ” of the dynamo field, and the brushes must be 
moved forwards to the now displaced neutral points. 

This angular displacement of the brushes, which in the 
dynamo is in the direction of rotation, is called the angle of 
lead of the brushes. The predetermination of the angle of 
lead is rendered difficult by the unequal reluctances of the 
two magnetic fields. The relations of the angle of lead are 
shown in fig. 1; the neutral points are in the line, Nj-N,, 


Magnetic circuit of armature cross 
turns with dynamo fields 
Angle of lead due to armature cross turns. unexcited. 


Fie, 1. 2. 


while the dotted line, a 0, shows the direction of the dynamo 
field has been displaced forwards by an amount equal to the 
angle of lead. ‘The deflecting ampere-turns due to current 
in the armature coils are known as “cross-turns.” These 
have no direct influence in either weakening or strengthen- 
ing the field. Owing to the forward displacement of the 
armature field, it is no longer symmetrically placed with 
reference to the pole-pieces. Its lack of symmetry varies 
with the amount of the angle of lead. The armature con- 
ductors on both sides lying within the angle of lead sustain 
a new relation to the dynamo field; they are not in position 
to “skew” the field, and are not to be considered as cross 
turns; their effect is to directly weaken or demagnetise the 
field, and from such are called “ back turns.” 

A reference to figs. 2 and 3 may make the distinction 


* American Electrician. 


clear. In fig. 3 the line, P Pp, isthe theoretical neutral plane, 
while p’ p’ is the actual running plane of commutation for 
full load. The lines of force on the armature between the 
points 1 and 2 complete their external paths through the 
iron of the pole piece, x, while those between 3 and 4 pass 


Rheoslat 


Connections for determining external 
Showing back and cross turns. shunt curve, 


Fias, 3. Fia. 4. 


through the pole piece, s. To these lines is due the angle 
of lead, and they are produced by the cross turns of the 
armature. 

At the following pole tips they are in line with the dynamo 
field and strengthen it, while at the entering tips they are 
opposed to the field and weaken it by the same amount, and, 
as a rule, do not alter the E.M.F. generated by the con- 
ductors. But the lines from 5, due to the conductors 
between 2 and 4, and 1 and 3, selecting the paths of least 
reluctance, pass into pole piece, N,and around the frame, and 
coming out from the other — piece, enter the armature 
again at (6). Upon tracing the direction of these lines, it 
is seen to be opposed to that of the field. 

In effect, the field is demagnetised to the extent. of the 
number of such lines. The path of these lines through the 
core and field has essentially the same reluctance as that of 
the field itself, and an ampere turn on the armature lying 
within the angle of lead will practically neutralise an ampere 
turn of the field winding. By calculating the back ampere 
turns the demagnetisation of the armature at full load may 
be compensated for by giving the series ampere turrs an 
equal value, 

On the drum armature there are two conductors to a turn, 
and the current in any conductor is one-half the total arma- 
ture output. If s be the number of conductors and 1 the 
total current, the ampere-turn due to this armature will be 


18 | The back turns are determined from the ratio of the 
angle of lead to 180°. Call the angle of lead a, then 

Back-turns =T X 

An example of such calculations is the following : Num- 

ber of armature conductors, 240; current at full load, 400 

amperes; angle of lead, 15°. 
400 x 240 


Armature ampere-turns = —— = 24,000 
15 
120 
\ 
\ \ 
/ 
20 VA 
Am 


2 4 6 8 10 12 
External shunt curve, 


5. 


There are then out of a total of 24,000 armature am 
turns, 22,000 cross-turns, and 2,000 back or demagnetising 
turns. 

Ezternal Shunt Curve with Self-Eacitation—The data for 
this characteristic are given in Table, and the corresponding 
curve is illustrated in fig. 5. This particular curve was 
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obtained from the 4-kw. 110-volt dynamo already described. 
The connections are clearly indicated in fig. 4. During 
such a test the speed should be kept constant; the regulating 
rheostat, being set to give normal voltage on open circuit, 
should not be moved during the test. As the name of the 
curve suggests, the field is maintained by the shunt coils, the 
series winding being disconnected and the dynamo operated 
as a simple shunt machine. 


EXTERNAL SHUNT CURVE. 


| 
Anups | vats Amps. | Volts. | Amps. | Volts. | Amps. 


Volts. | Amp3. 


(49 (15 3-95 
469 |16 | 4:05 
449117 | 41 

| 438 118-25 4-29 

4291/20 4:38 

44 

415/935 | 47 

(4 |26 4:89 

3921295 5:03 

375 |32 | 52 

89 |85°75| 53 

397/43 61 

3:31 | 47 | 59 


In the scheme of connections, R is a variable resistance, 
in this case a rack of incandescent lamps; the resistance 
should have a carrying capacity equal to the normal output 
of the dynamo, and be capable of a wide range of adjust- 
ment, a range which may readily be determined by an in- 
spection of the data in the preceding table. The curve 
illustrates both the peculiarities of the self-exciting shunt 
dynamo and the demagnetising effect of armature reaction. 

It will be noticed that the curve slopes uniformly until an 
‘output of 10° amperes is reached. As this slope is a regular 
_curve, and not a straight line, it shows that two variable 
causes are at work to decrease the E.M.F. of the dynamo. 
One of these is the demagnetising back turns; as the E.M.F. 

falls off from this caus2, the current through the field 
weakens proportionally, and contributes its share to decrease 
the E.M.F. The current of 10°5 amperes may be termed 
the critical current for this dynamo, for if the external re- 
sistance be further decreased, the current decreases. The 
knee of the curve marks this critical point. 

« - The resistance was decreased until the current reached 
“5°25 amperes with an E.M.F. of 2 volts. This bending 
‘backwards of the curve may be explained by excessive arma- 
. tare reaction, the field being weakened at a proportionally 
greater rate than the decrease of external resistance. The 
current of 5°25 amperes at 2 volts being obtained, the external 
resistance was gradually increased, with the result that the 
curve of ascending voltage closely resembled that of the 
descending. It is important to consider the effect of opening 
the external circuit at any of the lower E.M.F. values; suppose 
the circuit to be opened with 8 amperes at 17 volts, then the 
brush E.M.F. would a: once go back to open circuit value, 
which would be nearly 110 volts, and it is ses that if the 
circuit were then closed through this resistance of 2°1 ohms, 
a current of over 50 amperes would result, endangering the 
ammeter in circuit. For such reasons, those essaying the 
test should make it a continuous one, and avoid opening the 
circuit at any point. 

An important conclusion may be derived from this curve. 
The fact that the critical point was reached at a current 
output less than one-third the normal capacity of the dynamo, 
indicates both a weak field and excessive armature reaction. 


THE INFLUENCE OF HEAT TREATMENT 
UPON THE MAGNETIC PROPERTIES OF 
STEEL AND IRON. 


SrREL and iron, when heated to high temperatures, show a 
decided change in their magnetic properties. The earlier 
investigations have shown (Wiedemann’s “ Electricitaet,” 
2nd. ed., III., p. 848-860) that in general the temporary 
induction in iron and steel rods increases with increase of 
temperature. G. Wiedemann (Pogg. Ann., 122, 346, 1864), 
found that very hard steel rods show at 100° a larger tem- 


porary magnetic moment than at 0°, soft rods a larger 
magnetic moment at 0° than at 100° for the same magnetis- 
ing force, after they had been repeatedly heated and cooled, 
Rowland (Phil. Mag., (4) 48, 321, 1874) showed that a rise 
of temperature causes an increase of induction if the mag. 
netising force is small, but a diminution of. induction if the 
magnetising force is large. The same was observed by J, 
Hopkinson (Phil. Trans., 180 A, 442, 1889; Proc. Roy, 
Soc., 48, 442, 1890) who undertook a great number of 
experiments in this line, especially in order to show the 
relation between the critical temperature at which iron ceases 
to be magnetic, and the recalescence first discovered by 
Barrett. According to the former, recalescence occurs at the 
critical temperature. Osmond, who distinguishes three 
points of recalescence for soft steel, places the critical tem- 
perature at the second point of recalescence. Tomlinson’s 
(Phil. Mag., (5), 25, 872, 1888) and Kunz’s (“ Program 
Gymnasium zu Darmstadt,” 1893) experiments show also 
the change in magnetic properties due to a rise of tem- 
perature. 

After steel has b2en heated beyond recalescence and is 
suddenly quenched in cold water, the mechanical hardening 
is accompanied by a corresponding magnetic hardening, i. 
the permeability decreases and the hysteresis loss increases 
greatly. This influence of hardening is well known, and was 
first thoroughly investigated by Ewing. (Phil. T’rans., 547, 
1885, or Ewing, “ Magnetic Induction,” &c., p. 82). Very 
little is known about the influence of heat treatment on such 
hardened steel. Barus and Stroubal (U.S. Geological Sur- 
vey, No. 14, 1885) in an exhaustive paper show the influ- 
ence of tempering on the retentivity of steel magnets, and 
are the originators of the well-known method of “seasoning” 
magnets by subjecting them for several hours to a tempera- 
ture of 100°, which method has recently been used very suc- 
cessfully by B. O. Pierce. ‘Their results, as far as they have 
a bearing on the subject of this paper, are, (1) that the 
magnetic moment of a hardened steel magnet is smaller after 
reheating to about 100° than it was before, and that on heat- 
ing to still higher temperatures it increases again; (2) that 
the length of time during which the bars have been at the 
high temperature is of some influence, especially for the 
lower temperatures. 

Quite recently Dr. Guthe has undertaken an investigation 
with a view of following the annealing process step by step, 
and obtaining the relations between the magnetising force, 
maximum induction, remanence and coercive force for each 
of the:e steps. His results are also interesting from a theo- 
retical point of view, since they show a decided difference in 
the rate of change of the magnetic properties for the different 
temperatures. 

The results of this investigation are described in a paper 
recently read before the American Institute of Electrical 
Engineers (vide Vol. 14, No. 3, pp. 59 to 90). 

For an account of the details of the method of examina- 
tion employed, we must refer the reader to the original paper. 
which is crammed with numerical results, both of a physical 
and a chemical nature, chemical data being obtained because 
Dr. Guthe was determined to see what influence the amount 
of carbon in the iron exercised. 

Rings of metal were employed, the diameter of which were 
12°6 cms., and the thickness 8 mms. These were subjected 
to an exhaustive scheme of examination, the varying con- 
stants being determined :— 


(a) Before heating. 

(b) Heated to 675° and quenched. 

(c) Heated to 900° and quenched. 

(d@) Temperature for one hour at 100°. 
(g) Temperature at 200°. 

(A) Tempered at 300°. 

(¢) Tempered at 450°. 

Annealed. 

(2) Re-annealed. 


- In addition to the table of constants, the hysteresis curves 
are given for the various rings employed. 
; The results of this research may be summarised as fol- 
ows 

1. The point at which steel bacomes magnetically hardened 
by quenching, lies at different temperatures, according to 
the amount of carbon contained. It is considerably lower 
in high carbon steel than in low carbon steel, and corre- 
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sponds closely to the different temperatures at which reca- 
lescence occurs. 

2. The higher above the point of recalescence steel is 
heated before being quenched, the harder it is magnetically. 

3. The magnetic hardening produced by quenching is the 
larger, the higher the Lapin 9 of carbon. 

4, Reheating has in general a softening effect upon the 
magnetic properties of hardened steel, i.e., the permeability 
increases, and is accompanied by an increase of maximum 
induction and a decrease of the coercive force. But a 
hardening is noticeable in the low carbon steel after it has 
been reheated for a short time to 100°. The greatest change 
in the maximum induction takes place for high carbon steel 
between 200° and 300°, for low carbon steel between 300° and 
450°, beyond which temperature there is hardly any change 
in the practical limit of saturation. All change taking place 
in reheating beyond 450° consists in an increase of perme- 
ability for small magnetising forces, i.e, a decrease in the 
coercive force or hysteresis loss. 

’ 5, To produce strong magnets, the hardened steel should 
first be reheated to 450°. 

6. Heating to a high temperature below the point of re- 
calescence and sudden quenching, pone a steel with a 
very weak retentivity if the value of the magnetising force 
has been large, in consequence cf which the hysteresis loss in 
a cycle is greatly increased. This result may also be obtained, 
though in a lesser degree, by annealing at a very high tem- 

rature. 

The valuable pow of Dr. Guthe calls attention to the 
need of accurate knowledge concerning the behaviour of steel 
as a magnetic medium when it has been treated by heating, 

uenching, er and annealing or tempering. Inci- 

entally some of the considerations are shown to apply to 
those varieties of iron containing such low amounts of car- 
bon as not properly to be called steel, except in relation to 
the process used in making them. The subject is one of 
great practical importance, and it is only by such experimental 
data as the paper furnishes that we can advance. 

Dr. Guthe’s paper is perhaps the most exhaustive contribu- 
tion to our knowledge on this subject which has yet been 
produced, and those who are interested in the eng sii 
of magnetisation will be very grateful to him. There is per- 
mz" no phenomenon that is so complex as the magnetisation 
of iron. 

- It is recounted that Helmholtz, in his lectures at Berlin, 
whenever he came to discuss the behaviour of permanent 
magnets in a varying electro-magnetic field, used to stop and 
make a very long pause, and then finally, at the end of the 
pause, he would say: “ When we come to permanent mag- 
nets, then I don’t know whether this question holds true or 
not.” It was a sort of stumbling block in his analysis of the 
forces which came into play in a varying electro-magnetic 
field. This anecdote of a great man sufficiently indicates 
~ need that exists for more accurate knowledge on this 
subject. 

. In the discussion which followed the reading of the paper, 
some exceedingly interesting views were 8 Prof. 
Henry S. Carhart expounded the old carbon theory of the 
hardening properties of steel, and its corresponding changes 
in magnetic properties, and pointed out that it has been 
strongly opposed by the allotropic theory of which Osmond, 
of Paris, and Roberts-Austen, of London, are perhaps the 
most conspicuous a0 This theory appears to be 
based on the known chemical and structural changes which 
the carbon undergoes when the metal is raised to high tem- 
peratures, and on the recalescence or retardation points of 
iron. 

Osmond distinguishes three allotropic forms or iron, which 

he calls a iron, # iron, and y iron respectively. For the 
present purpose, we need to distinguish between the a and 3 
forms only. The a iron is magnetic, the 6 form non- 
magnetic. 
_ The first point of recalescence, or of the retardation which 
iron exhibits either in the process of heating or of cooling, is 
from 640° to 690° C. ow this temperature, annealed 
low carbon iron consists almost entirely of uiron. The point 
of retardation of the temperature on cooling is about 30° 
lower than on heating, otherwise the iron exhibits another 
characteristic form of hysteresis. Iron containing more than 
about 0-5 per cent. of carbon has only this first point of 
tetardation. It is denoted by 4). 


The second retardation point in low carbon iron, 
called A,, occurs at temperatures between 700° and 750° C. 
Iron having less than 0°5 per cent. of carbon, and more 
than 0:25 per cent., exhibits this second point of retardation 
in addition to the first. 

The question arises whether some of his facts are not irre- 
concilable with the theory. 

Amongst others who joined in the discussion were Mr. Paul 
Winand and the President, Dr. Pupin, whilst Prof. Elihu 
Thomson made a written communication after the adjourn- 
ment. 

We are glad to find that the subject has been taken up by 
such competent hands, and that the investigation will be con- 
tinued and pushed forward into the field of the unknown, for 
the ultimate results promise to be of the greatest use to the 
constructor as well as to the mere theorist. 


PROTECTION OF OCEAN CABLES.* 


THE claim of the submarine cables to international recogni- 
tion and goo is based partly upon the fact that they 
traverse the high seas, and partly because their termini rest 
within the territorial jurisdiction of different states. These 
circumstances constitute their conspicuous feature, and the 
practice of regarding them in their international aspect 
preceded a of principles in respect of their treat- 
ment by the nations, 

It soon became evident, however, that the roper protec- 
tion of such cables could only be assured by enlisting the co- 
operation of the great powers. With this end in view, in 
1869, the secretary of state, under direction of President 
Grant, addressed a diplomatic circular to the maritime 
powers, in which he expressed the conviction of the pre- 
sident that “the present moment was favourable for the 
negotiation of joint convention of the maritime powers of 
the world for the protection of submarine cables.” 

The United States, he continued, had a peculiar interest 
in festering the preservation of these indispensable avenues 
of intelligence and in protecting them against wanton injury. 
The cable between Cuba and the United States had recently 
been cut. Experience had shown that the assumption by 
one nation to control the connections with the slaia of 
another would lead to complications that would, unless 
arranged, result in preventing all direct communication 
between the two countries. 

General Grant deemed that such a result could best be 
prevented in future by providing that hereafter no exclusive 
concession should be made without the joint action of the 
two governments whose shores are to be connected. A draft 
for a convention was enclosed in the circular, consisting of 
several well-drawn articles, whose purpose was to secure the 
safeguard of submarine cables from wanton injury or destruc- 
tion in time of war, as well as during periods of peace. It 
yee osed to prevent wanton injury or destruction by a joint 

eclaration that such acts shall be deemed to be acts of 
piracy and punished as such. It contained provisions 
against scrutiny of messages by government officiale. 

The powers were invited to authorise their representatives 
at Washin gton to enter into a conference for the purposes 
indicated. The Franco-Prussian war intervened, and its pre- 
valence, and possibly other reasons, prevented the conference 
at Washington. Sisiaeeen, however, were held subse- 

uently at Rome, Brussels, St. Petersburg and Paris, where 
the propositions announced by the United States were 
zealously advocated and op’ 

At an international convention for the protection of sub- 
marine cables, held in Paris in 1884, a convention was signed 
by representatives of 26 powers for the protection of sub- 
marine cables in the high seas; but it was limited in its 
operation in general to time of peace, as appears from the 
terms of Article 15, which was in these words :— 

“It is well understood that the stipulations of the present 
convention do not affect the liberty of action of belligerents.” 
_ In the year 1879 the subject of the protection of the sub- 
marine cables was much discussed by the members present of 


* Abstract of communication of Alexander Porter Mone, of Wash- 
ington, D.C., in New York Herald, July 19th, 1897. 
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the Institute of International Law, and the following reso- 
lutions were adopted by the Institute :— ; 

“It would be very advantageous for the different States to 
agree upon a declaration that the destruction or injury of 
submarine cables in the high seas is an offence against the 
laws of nations, and to determine in a precise manner the 
criminal character of the acts and the punishments appli- 
cable; on this last point such a decree of uniformity would 
be reached as is compatible with the diversity of criminal 
legislation. 

“The right to seize offending individuals, or those pre- 
sumed to be such, may be given to the public vessels of all 
nations, under conditions regulated by treaties; but the right 
to adjudicate should be reserved to the national tribunals of 
the captured vessels. 

“The submarine telegraphic cable which connects two 
neutral territories is inviolable. 

“Tt is to be desired, when telegraphic communication 
must cease as the result of a state of war, that only mea- 
sures strictly necessary to prevent the use of the cable should 
be employed, and that an end should be put to there 
measures, or that the consequences should be repaired as 
soon as the cessation of hostilities will permit.” 

The committee declined to a6 the proposition of the 
United States that the wanton destruction of submarine 
cables should be assimilated to piracy, on the ground that 
the punishment would be too severe and out of proportion 
to the gravity of the offence. But why should not the 
State, corporation or individual that would wantonly destroy 
this now necessary avenue of communication between the 
States and communities of the world be treated as hostis 
humani generis ? 

The end to be accomplished is the safeguard of these in- 
struments of communication and commerce at all times. 
Terms are more or less inaccurate when subject to a mere 
verbal criticism, and the methods necessary to attain the end 
involve considerations not necessary to enter upon here. It 
matters little whether the process which secures protection 
is described as “internationalisation” or as “ neutralisa- 
tion,” provided the end in view is attained. 

It is patent that a public sentiment is aroused among 
civilised peoples which insists that war and its attendant 
horrors shall be avoided when possible, and that all the 
agencies which make in favour of the perpetuation of peace 
among nations shall be employed and encouraged. The 
internationalisation of submarine cables will draw the nations 
nearer together and bring home to them what interest as well 
as justice demands in this relation. This may be accom- 
plished along the lines of the draft contained in the diplo- 
matic circular addressed 2 the United States in 1869 to the 
maritime Powers. The selfish commercial interests of States, 
not to mention higher motives, would seem to dictate such a 
joint declaration. 

It is noteworthy that the great submarine cables are owned 
and operated by private corporations or companies composed 
of individuals who are citizens or subjects of many different 
nationalities, and that comparatively few long cables are 
owned or operated by States. There are 310 submarine 
cables owned by private corporations or companies, having a 
length of 139,754 nautical miles, and the loath of cables 
owned by States is 18,132 miles. There are but two great 
plants, one in England and one in France, for the fabrication 
of cables and cable supplies, and specially constructed vessels 
are required to lay and repair cables. 

Twelve cables traverse the North Atlantic: 11 are owned 
and operated by American or English companies, and one by 
a French corporation. All of these have their termini in the 
territory of the United States or of Great Britain except two, 
which have termini in France. Three cables, one American 
and two foreign, traverse the South Atlantic. 

The policy of the United States in reference to the landing 
of foreign cables within the territory, as indicated by execu- 
tive action at least, is based upon considerations that are 
opposed to the amalgamation or consolidation of competing 
companies, and demands from foreign Governments reciprocal 
privileges for American citizens and companies. It has been 
assumed that the control of power to regulate the landing 
and operation of such cables is in the federal Government, 
and that the executive will exercise the power in the absence 
of legislation by Congress. The subject, however, is in a 
somewhat hazy and indeterminate state at present, and various 


Bills are pending before Congress to regulate the establish. 
ment of submarine telegraphic cable lines or systems in the 
United States. 

The best thought of statesmanship should be invoked to 
formulate such legislation as may be appropriate and corre- 
spondent to the large subject. Nice questions as to the 
conflict of jurisdiction between the states and federal 
government may arise, which may require adjudication by 
the courts, but meanwhile; for purposes of defence, those 
avenues of international communication and foreign com- 
merce may be regarded as subject to the power and jurie- 
diction of the federal government. 

This subject was called to the attention of Congress by 
the late attorney-general, who submitted his views on one or 
two points, and suggested for the consideration of Congress 
whether it would not be wise to give authority to some 
executive officer to grant or withhold consent to the entry of 
foreign cable enterprises into this country on such terms and 
conditions as may be fixed by law. 

“ The existence,” says the attorney-general, “of any execu- 
tive authority over the subject is at present involved in doubt, 
and the United States Circuit Court, in which a recent suit 
was brought, appeared to be somewhat doubtful as to judicial 
authority in the matter. — 


THE ORIGIN OF THE COHERER. 


A CoRRESPONDENT sends us the translation of a Vote read 
before the “ Académie des Sciences,” by M. E. Branly, 
November 24th, 1890, under the title of “ Variations of con- 
ductivity under various electrical influences.” ; 
“In a course of experiments I used, as a conductor, a thin 
layer of finely ground — spread over a rectangular 

late of ground glass or ebonite; this layer, polished with a 
seer has a resistance which varies, for the same weight 
of metallic dust, from a few ohms to several millions. The 
connection with an electric circuit is formed by two narrow 
copper bands, parallel to the short sides of the rectangle, and 
adjusted by means of micrometer screw. The distance apart 
is therefore variable. 

“This conductor can be replaced by glass or ebonite tubes 
containing as conductor fine metallic filings, either iron, 
aluminium, antimony, cadmium, zinc, bismuth, &c., some- 
times mixed with a liquid insulating substance. This 
powder is inserted between two metallic discs held by rods. 

“A circuit consisting of one of these conductors (coppered 
ebonite or glass plate or tube with filings), and a long wire 
galvanometer and a Daniell battery, only allows a very small 
current to pass; but there is a sudden decrease of resistance 
shown by a wide deflection of the galvanometer when in 
proximity to the circuit one or several electric discharges are 
produced either by means of a Wimshurst machine or a 
Ruhmkorff coil, or by the exciter which I used in the study of 
the positive or negative losses under the influence of light. 
(Comptes Rendus, de \’Académie des Sciences, April 8th and 
24th, 1890.) 

“By making use of a Wheatstone bridge, I have been able to 
notice this effect at a distance of over 20 metres, while the 
electrifying apparatus was working in a room separated from 
the galvanometer and the bridge by three large roome, and 
that the noise of the spark could not be heard. The varia- 
tions of resistance are more or less considerable according to 
which of the above-mentioned conductors is used... . It 
is necessary to tap the plate over which the conducting sub- 
stance is spread in order to stop the variation of resistance. 


‘THE CASSEL GOLD COMPANY. 


By E. ANDREOLI. 


(Concluded from page 145.) ; 
‘THERE are some men who will study scientific or industrial 
subjects for several years, and indefatigably make researches 
and experiments until they have solved the problem which 
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they have in their mind. There is another class of more 
practical searchers who, instead of worrying and toiling in 
investigating new fields of knowledge, prefer to imitate and 
assimilate what the skill and the ingenuity of others have 
created ; they capture your ship, alter her name, and on her 
masts hoist false colours. 

It is a peculiarity of some men who have struck out an 
jdea, a device susceptible of a more or less useful application, 
that they firmly believe that nobody before them has ever 
thought of it. They do not know what other people have 
already done in the same line; they do not want to kaow 
it; they do not care for it; but very often one fine day they 
find out or they are shown that their invention, plan, device, 
apparatus, method, or whatever else it may be, is nothing 
new, and their disappointment is so much the bitterer that 
they are bona fide, and they were really persuaded that they 
had discovered something. 

Mr. Alfred James, of the Cassel Gold Extracting Company, 
states that in the electro-precipitation of gold or silver 
from their cyanide solutions by the Siemens & Halske 
method now in use, in which an iron anode is employed, 
there is a considerable loss of cyanogen, owing to the metal 
of which the anode is formed being attacked by the cyanogen 
of the solution, forming cyanogen compounds, therewith to 
the destruction of the anode and of cyanogen in the solution. 

These remarks denote a profound knowledge of the elec- 
trolytic art, and give promise of a disclosure of startling dis- 
coveries which, if they do not revolutionise the existing 
method for separating gold from its cyanide solutions, will at 
least inaugurate a magnificent series of advancements. Mr. 
A. James has found that by using an anode of lead, the lead 
compound “ formed” during the electrolysis of cyanide solu- 
lutions “forms” a coating which protects the lead from 
further combining with the products of the electrolysis, and 
thus saves the anode from much damage, and prevents the 
loss of cyanogen from the combination of the radicle with the 
metal of which the anode is formed. 

Has Mr, Alfred James really discovered that in a cyanide 
of potassium solution a lead anode is coated with an insoluble 
layer? Does he really believe that he was the first to find it? 

hy does he not tell us how he proceeds to obtain this 
precious coating on a lead anode? I may also ask him 
whether he has any particular reason for concealing the name 
and the nature of this compound which protects the lead at 
the positive pole in a cyanide of potassium solution, just in 
the same manner as a lead anode in a dilute sulphuric acid 
solution is covered with an insoluble coating ? 

I had always fancied and I most sincerely confess that I 

still believe that I am the one who noticed that a lead plate 
immersed in a cyanide electrolyte is coated with a film of 
peroxide of lead, and who demonstrated in a very particular 
manner the advantages of peroxide of lead anodes which are 
practically unattackable either in a weak or a strong cyanide 
solution. Mr. Alfred James says that he does not use 
“peroxidised lead anodes,” nor “ peroxide of lead” plates, 
nor “ peroxidised lead,” and that he uses metallic lead anodes, 
and that in working his invention, the metallic lead does not 
become coated with peroxide in the cyanide solution. 
_ If his aye coating is not peroxide of lead, what can 
itbe? Mr, Alfred James ought really to have told what it 
is, and, I repeat it, he ought to have explained how this 
protecting film can be obtained. 

Mr. Alfred James’s process has for its object the electric 
ee of gold and silver from their cyanide solutions, 

ut in his great “ precipitation” Mr. James merely claimed 
the use of lead anodes, and did not at all describe in what 
manner his invention for the electric precipitation of gold 
is to be carried out. If his anodes are made of lead, unless 
some special conditions are fulfilled, they will immediately 
be attacked and disintegrated ; the solution will turn milky, 
and will be heavily contaminated with cyanide of lead. 

If during the electrolysis they become, as Mr. James 
describes them, coated with a protecting layer, they are no 
more lead anodes than the anodes coated with peroxide of 
lead in a sulphuric acid electrolyte are lead anodes. In both 
cases they are peroaide of lead anodes. No electro-chemist 
will ever believe what Mr. James says, or leads us to think, 
that, in one single operation, he forms by electrolysis on his 
lead anodes a coating which protects the metal, and at the 
same time deposits gold on the cathode. He does not form 
his protecting coating in a gold cyanide solution, but simply 


in a cyanide solution. He does not coat his anode with a 
protecting layer, and his cathode with gold at the same time. 

The peroxidation of lead in a cyanide of potassium solu- 
tion is neither efficient nor practical. It is a prohibitory 
process, because it necessitates the use of a strong cyanide of 
potassium solution and a strong current. 

One can imagine the trouble and expenditure of the 
peroxidation of 7,000 or 8,000 square feet of anodes, which 
is about the surface necessary for an installation capable of 
treating 100 tons of solution per day. The mode of coating 
lead with peroxide, i.e, making peroxide of lead anoces, is 
after all immaterial, and { will take the liberty of telling 
Mr. Alfred James that the use of peroxide of lead anodes in 
a gold and potassium cyanide solution is not his property. 
I deposit gold from its cyanide of potassium solutions by 
means of peroxide of lead anodes; Mr. James says that he 
deposits it by means of lead, which he states he has coated 
with a layer of a protecting substance, the name and nature 
of which he keeps secret, very likely in order not to call 
attention to it. 

I wish Mr. James would be good enough to contradict my 
statement that this protecting substance is peroxide of lead, 
and cannot be anything else, and that, according to me, Mr. 
James does not use lead a3 an anode, but that he first per- 
oxidises the lead in a cyanide solution, or in another bath, 
and that he then uses his peroxidised lead as an anode. 

I shall be quite ready to offer an ample apology to Mr. 
Alfred James if he makes, in reply to this article in the 
ELEcTRIcAL REvIew, a declaration proving that his pro- 
tecting coating of lead anodes is not peroxide of lead, and if 
he can send to the editors of the paper a piece of one of his 
anodes electrolytically protected by an insolublelayer. Then 
we shall see if Mr. Alfred James uses peroxide of lead, or 
not, in the electric separation of gold. 

The most remarkable conclusion to be derived from the 
instructive perusal of Mr. Alfred James’s description of his 
process is that in gold and cyanide solutions he uses peroxide 
of lead anodes, which is the invention of the writer. 

That he deposits gold or aluminium cathodes, and recovers 
the gold by washing or stripping off, which I believe is the 
invention of Mr. Sherard Cowper-Cowles. 

And, finally, that after deposition of gold and silver, the 
precious metals are recovered by cupellation of the lead 
cathodes, which, as everybody knows, is the characteristic of 
the Siemens and Halske patents which are worked by the 
Rand Central Ore Reduction Company. 


THE PAINLESSNESS OF ELECTRIC DEATH. 


By W. 8S. HEDLEY, M.D. 


THERE is a story of a great living professor who asked the 
question, “‘ What is electricity?” The student excused 
himself by explaining that although for the moment he had 
forgotten it, he had known the answer to the question once. 
Turning to others present, the professor drew their attention 
to the fact that they had in their midst one of the most 
remarkable men that the world had ever seen—the man who 
had once known what electricity is. It is impossible to read 
the following extracts from a letter in the New York World 
of January 8th, without feeling that they supply the sequel 
of the above story, and that the writer of the letter is no 
other than the student in question, with his powers of 
memory now happily restored. Expert Harry L. Tyler is 
“consulting electrician at electrocutions.” He knows (we 
have his own word for it) what electricity is, and it would 
appear that one of the interesting consequences of this 
knowledge is a growing danger that the death penalty may 
lose its terrors. He is able to assure all future “ victims of 
the =. that under New York’s system “ electrical death 
is ess.” 

n the letter referred to, this authority deplores the fact 
that “the majority of the individuals who go to make up 
the public mind believe that electricity is an exceedingly 
deadly substance which may be stored up or transported at 
will, which travels through wire like water through pipes . . 
. . » The term volt is generally described as denoting the 
pressure which forces electricity to travel, the term ampere 


D 


1 
| 
sh- 
we 
3 
q 
3 
by 
“of 
nd 
Cll- 
bt, 
uit 
4 
4 
ly, 
2 
rin 
lar 
‘he 
ing 
nd 
on, 
ne- 
his 
ed 
: 
nd 
to 
hi 
ine 
| 
It 
= 
| 


206 THE ELECTRICAL REVIEW. 


[Vol. 41. No, 1,029, Avausr 13, 1897, 


is pictured to denote the quantity of electricity so trans- 
ported.” Mr. Tyler “has discovered” that “there is no 
such material as electricity; further, that electrification of 
a body of matter consists only in impairment of the cohesion 
of its particles, and that all electrical effects are due to this.” 
Is this true, and is it new? The latter question is the more 
easily answered. In an article by H. A. Rowland in the 
“ Engineering Magazine,” Jan., 1895, there appears the fol- 
lowing:—“ We arrive, therefore, at the conclusion that all 
electrification is originally produced by separating the atoms 
of bodies from one another. This can be done by break- 
ing contact, by friction, or by the chemical action of one 
substance upon another.” It is true that the whole 
language of electrical science suggests the idea of a fluid 
substance, but it can scarcely be suggested that those who, 
for convenience, use these conventional terms, commit them- 
selves to the theory that such terms suggest. Even Mr. 
Tyler finds it necessary sometimes to fall back upon the con- 
ventional units, and it might be even more conventional still 
had he defined an ampere as a rate of current flow rather 
sr as “ the quantity of electricity which is so trans- 
a Tyler has electrified various portions of the body, and 
when this is done without electrifying the brain the process 
is agonising, and due to “the expansion or separation of the 
molecules of blood and tissue, because their cohesion 
is impaired. . . . . Where the brain is involved 
simultaneously with the body, the ticles of* that 
organ lose their cohesion, and their ability to reason or 
to realise pain is impaired in proportion to their degree of 
electrification.” Mr. Tyler has had himself gradually elec- 
trified to about one-eightieth of an ampere with the follow- 
ing rather complex result :—“ A sudden shock is first felt, as 
if someone had struck you on the head with a heavy mallet 
. the brain is benumbed. 
Bright lights flash before your eyes. . The pulse 
is high, and an exhilarated feeling takes possession of you; 
you feel as if you were treading the air, with everything 
around you a blank. You are alone, the only being .. . . 
you gradually sink into insensibility.” All this was the re- 
sult of slight and gradual electrification; but in cases of 
execution by electricity, the electrification is instantly maxi- 
mum, “and consequently it is safe to assume that the subject 
experiences none of these sensations; he is instantly ren- 
dered insensible.” The latter point is in every way pro- 
bable; but knowing as little as we do of the human. body 
as a conductor of electricity, it can scarcely be “safe to assume” 
that electrocution currents instantaneously annihilate sensa- 
tion. (In this connection it is, of course, necessary not to 
be misled by those complicated reflex movements of groups 
of muscles such as are seen in decapitated animals.) 

It may be suggested that so far as loss of sensation is con- 
cerned, the condition most nearly analogous to the one under 
consideration is that state into which a person passes who has 
received a severe blow on the head. The leading feature is 
sudden loss of consciousness, great weakness of heart action 
and of respiratory muscles. In fact, the condition known 
surgically as “concussion.” There is great difference 
amongst surgeons as to howa blow produces such effects, and 
upon the physical conditions of the brain after the application 
of such force. It is suggested:—1. The vibrations of the 
skull produced by the blow communicated to the brain 
permeate its whole mass, and suspend or destroy the vital 
activity of cells and tissues. 2. It used to be thought that 
there was no structural alteration, but more modern observa- 
tion has shown that in nearly all fatal cases there are either 
numerous minute hemorrhages or definite lacerations of 
brain substance (but these may not be the cause of the 
observed effects). 3. Owing to vascular disturbance anemia 
of the brain is produced. 

In the case of electrocution currents passed directly 
through the brain, it seems reasonable to suppose that a true 
commotio cerebri is produced, amounting to an actual mole- 
cular disintegration, which paralyses and destroys the func- 
tion of the cerebral cells. Turning to the official record of 
34 cases of “infliction of the death penalty by means of 
electricity” at Sing Sing prison by Dr. MacDonald (who 
follows the report of Dr. Ira Van Giesen) attention is drawn 
to the following points. “The e of an electrical 


current (of approximately 1,500 to 1,700 volts and a current 
of 2 to 7 amperes, one electrode being applied to forehead and 


temples) does not do any damage to any of the internal organs 
tissues or muscles. None of these parts are lacerated or 
changed in volume, neither are there any gross chemical or 
morphological changes or alteration of their finer structural 
features . . . . microscopical examination of the 
tissues often shows that there are no signs of mechanical 
violence, such as tearing, fracture, or disintegration of the 
protoplasm. As to the central nervous system, “the ganglion 
cells seem to be normal in size, or at least do not show an 
striking reduction of volume.” There are small pelechiz, 
but “these minute haemorrhagic spots are not a constant 
feature of these cases.” 

It is clearly probable that electrocution is painless. Re- 
verting to conventional ways of thinking, the sequence of 
events may perhaps be imagined as follows:—Eateritg the 
skull a current diffuses itself through the brain, sweep. 
ing away the faculties of sensation, intellect and will; 
concentrating itself, it makes for the foramen magnum, 
smiting in its path that vast collection of conducting 
fibres and nerve centres—the medulla oblongata. The 
delicate mechanism by which vital functions (respiratory, 
vaso motor, cardio-inhilitory, &c.) are governed is thus 
destroyed, and it is on the balanced relationship of such 
functions that the thread of life depends. 


STREET RAILWAY ACCIDENTS IN THE 
UNITED STATES. 


THE increased speeds that are prevalent upon electric tram- 
ways will probably be found to result in a much greater roll 
of accidents and serious injuries, even allowing for the 
superior ease with which electric cars may be handled and 
controlled. 

This is to some extent evident from the figures to be found 
in the State Railroad Commissioners’ reports for the past 
and previous years; in Massachusetts, for instance, the total 
number of fatal accidents on the street tramways to passengers, 
wayfarera and employés during the year 1888 (when all the 
cars were worked by horses) only amounted to 11, whilst last 
year there were not less than 26 deaths due to the same 
cause. At the same time, however, it is to be noted that the 
total number of passengers carried was considerably more 
than doubled, so that the relative proportion of fatal acci- 
dents to volume of traffic has not materially changed. 

The annexed table shows the figures for the three great 
States of Massachusetts, New York and Pennsylvania, for the 
year 1896; and underneath are also given the number of 
deaths arising from the steam railroad service. The latter 
is very clearly more dangerous than the street tramway ser- 
vice, so far as passengers are concerned. This is no more 
than would be expected; accidents upon a line more or 
less fenced in are obviously more likely to hurt those 
travelling in the trains than anyone else, whilst conversely 
a street tramcar usually does more damage to those it runs 
down than to anyone actually in the car itself. 


Street or TRAMWaAYS. 


Massa- | Penn. | 
1896. chusetts. New York. | sylvania. Totals. 


Passengers carried .. 292,360,000 | 560,700,000 1,280 
| 2 4,360 


Miles of track .. ..| 
Carmilesrun .. .. 


292 «1,485 
58,613,700 | 111,408,300 | not given = 


Fatal accidents to pas-' 


sengers .. . 10 18 } 82 | 55 
Ditto to public .. 15 | 56 76 147 
Ditto to employés 1 6 | 10 | 17 

15 118 | 219 


Totals .. .. 26 


Stmam 


Passengers carried . .| 111,630,000 | 179,316,000 128,335,000 | 
a killed .... 10 | 18 37 | 
| 


It is somewhat curious and noteworthy that relatively so 
many more fatal accidents should thus happen in one State 
(as in Pennsylvania) than another; to judge from the figures, 
one can only conclude either that human life is of less value 
in one place than another (an obvious truism for uncivilised 
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regions, but hardly to be expected to such an extent in a 
leading country like the United States), or else that the 
motormen ate extremely careless at the high speeds attained, 
and are ill provided with suitable car fenders for use on 
emergency. It is simply astonishing to note the indifferent 
way in which the great American public too often strolls 
across the street tracks; but probably the fatal accidents do 
not arise from this public carelessness so much as from the 
assumption on the part of motormen that everybody in 
danger of being ran down is “compos mentis,” and ready 
to jump aside at short notice. The consequence is that 
dranken men, would-be-suicides, and other incapables, stand 
a poor show. 

Much the same sort of thing is seen in countries like 
Belgium, where there is a network of light railways running 
along the main roads and worked by steam. Nearly all the 
fatal accidents arise in this case from persons not in full 

sion of their faculties straying upon the track—perhaps 
even lying down thereon ! 

A reliable car fender or life guard is the best cure for this 
defect in street railway working, and the authorities ought in 
every district to insist upon its use. There are such avail- 
able, and the tramway companies themselves ought to find it 
advantageous to equip their cars voluntarily, if only to avoid 
claims for damages and the unpleasant notoriety these 
bestow. 


REVIEWS. 


Electricity and Magnetism for Beginners. By F. W. SANDER- 
son, M.A. London: Macmillan & Co. 


The author, who is headmaster of Oundle School, North- 
amptonshire, states in his preface that the book “ is intended 
to form a first course for buys who have already learnt the 
elements of mensuration, dynamics, and heat.” If we are 
correct in assuming that the boys at Oundle are given time 
and opportunity for instruction in the subjects above named, 
as well as in electricity, we must congratulate Mr. Sanderson 
on the up-to-date character of his curriculum from the point 
of view of the boy who is desirous of afterwards entering 
some branch of the engineering profession. Bat if the 240 
closely printed pages comprise only the “ first course” for 
“hoys,” we cannot help wondering how many will ever reach 
a second course. 

The book is divided into four chapters, headed respectively 
Magnetism, Current Electricity, Electrostatics, and Electro- 
magnetism ; followed by a short appendix, and answers to 
the numerical exercises set at various parts of the work. 
Unfortunately, the author handicaps his book by omitting 
to provide an index; the more so as each chapter is divided 
into several sections, and each section into paragraphs, the 
numbers of which start from unity in each section. 

The subject of magnetism is fairly well treated, and there 
are numerical examples and exercises enough to satisfy the 
most exacting. This, indeed, is the case throughout the 
book, often, we fear, to the exclusion of more legitimately 
clementary matter. The following will give some idea of 
the scope of the exercises in the magnetism section :—P. 44: 
“To show that the time of vibration of a magnet depends 
upon the mass and shape of the vibrating body.” P. 53: “ To 
compare the intensities at points in the aerial line or equa- 
torial plane of a magnet with the earth’s horizontal in- 
fensity;” and, again, p. 60: “Given the intensity of a 
parallel field, to find the magnetic moment, the axis, and the 
strength of the poles of a magnet,” and so on. 

_In Chapter II., the first thing one notices is that the 
simple, Smee, Bunsen and Daniell, are the only primary cells 
selected for notice; and that “ voltaic or galvanic cells” are 
defined as “vessels fitted with material to furnish a current 
of electricity.” What about secondary cells, of which, by the 
way, we cannot find any mention? One also experiences a 
decided shock on finding that Bunsen cells are to be used for 
most of the experiments. Fig. 43 gives an excellent illus- 
tration of a home-made tangent galvanometer with different 
‘ized coils, with the drawback, however, that the needle is 
relatively too large to give accurate results with the smallest 
of the coils. This apparatus is used in quite a number of 


experiments and tests that would seemingly necessitate a 
much more delicate instrument; in fact, we fail to find the 
mention of any other form until the appendix is reached, 
when a description of a reflecting and ballistic galvanometer 
is given. So often is the tangent galvanometer mentioned, 
that it is provided with a special abbreviation “'T.G.” 
Later on one finds “E.0.E.” used for electro-chemical 
equivalent, “E.M.U.” for electro-magnetic unit, “ E.S.U.” 
for electrostatic unit, and so on. This practice is very well 
in its way, but it is a bad habit to get into, for a student 
might subsequently find the use of unfamiliar abbreviations 
in his exam. papers greatly to his disadvantage. 

On pp. 85 and 86 the reader is instructed how “to find 
experimentally the current in amperes required to ring an 
electric bell: the method involving the use of a “T. G.” 
and the conversion of the absolute to the practical value. 
We feel in doubt as to whether we should smile or nod 
approval at this. Speaking of current, the author remarks 
(p. 95) “Jt will be shown when we come to static electricity 
that the modern conception of a current of electricity is a flow 
of tubes of induction in a medium, the ends of the tubes fllow- 
ing round the circuit.” Will not the “ beginner” find this 
rather hard of digestion ? If not, his powers will find ample 
exercise in other statements of a similarly advanced cha- 
racter. Hy. the E.M.F. of a cellis defined as “ The quantity 
of work which is done in the circuit of a cell when the unit 
quantity of electricity passes round it.” np. 114, E.M.F. 
is used in the sense of P.D., an unfortunate mistake. On 
p. 141, megohm and microhm look very awkward when 
written “ meg-ohm ” “ micr.-ohm.” 

The second chapter bears a distinctly less satisfactory 
impression than the first, and when we reach the third 
(Electrostatics) we find much to grumble at. Looking 
through the illustrations to start with, one is repeatedly con- 
fronted with a ridiculously old-fashioned form of electroscops, 
and apparatus “insulated” on simple glass legs, though 
there is one exception in the latter respect, viz., fig. 79. 
Surely every teacher must know that experiments with such 
apparatus are most difficult to perform under the usually un- 
favourable atmospheric conditions, and the results obtained 
often very misleading. It is recommended that sulphuric 
acid be placed inside the glass flask which supports the 
electroscope; about as efficacious a proceeding, in its way, as 
the ostrich trying to hide itself by burying its head in the 
sand. It is high time that the electroscope and insulating 
stand of Ayrton & Perry received recognition at the hands of 
text-book writers, considering that it is 12 years or so since 
they were devised. 

The apparatus for Blot’s (Cavendish’s?) experiment 
(fig. 65) with close-fitting hemispheres simply would not 
give the desired resu't, for part of the charge would go back 
on to the sphere at the moment of removing the hemispheres; 
again, one is surprised to find no mention of any other 
“electrical machine” than the electrophorus. Section IV. 
of Chapter III. deals with the electric field, and some instruc- 
tive mutter relative to lines of force is given; this being also 
the case in the magnetic and electro-magnetic sections. 

Chapter IV. is divided into four sections, dealing respec- 
tively with the current’s field, the interaction between the 
fields of a magnet and a current, the mutual action of two 
currents, and the induction of ‘electric currents. Only some 
30 pages are devoted to this, and most of these are given 
over to very theoretical matter: many well known and 
important experiments being conspicuous by their absence. 
Under the heading of “Practical Applications of Induced 
Currents,” the telephone receives scant consideration in 15 
lines, the microphone in 10, the dynamo in 8, the “ Ruhm- 
korff’s induction coil” in 11, and the transformer in 6 !! 

We opened this book in considerable hope that it would 
justify its year of publication, and we close it with the con- 
viction that the author has missed his opportunity. The 
style and matter is too academical, and we all know what 
that means when applied to electrical literature: though the 
dabbler in absolute units will find plenty here to satisfy 
him. 

Taking the work all round it abounds in good points, but 
these are submerged in a mass of unnecessary matter. The 
“beginner,” if he has not a good knowledge of mathematics, 
and the grounding in the subjects mentioned at the begin- 
ning of this notice, will find the book very difficult reading. 
Very few real beginners in this subject actually come up to 
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the intellectual standard required by Mr. Sanderson, and we 
regret to have to express our conviction that the title of the 
work is a misnomer. 


Electric Smelting and Refining. By Borcurrs & 
pp. 416. London: Charles Griffin & Co., Limited, 1897. 
Price 21s. 


This is a translation of Dr. W. Borchers’s “ Elektro- 
Metaliurgie,” by Mr. Walter G. McMillan, with copious notes 
and additions by the translator. The author and translator 
do not always coincide in opinion, nor in their statements of 
alleged facts. This may be taken as a case of “doctors dis- 
agreeing.” Who shall decide? 

For whose benefit is the original comprehensive title, 
“ Elektro-Metallurgie,” changed to the insufficient one of 
“ Hlectric Smelting and Refining?” A new title don’t make 
a new book. The translator’s notes and additions are en- 
closed between brackets. This is excellent, because it facili- 
tates the reading, and in many cases distinctly separates the 
old from the newer material additions—if we may be per- 
mitted to use the term “old” in reference to that art which 
is so recent in extensive practical applications. The trans- 
lator truly says in his preface:—‘“ During the few months 
that have passed since the publication of the German edition, 
progress has been made in many directions. The translator 
has therefore ventured to add notes here and there, in the 
hope to bring the work more nearly up to date.” 

Unfortunately the “up-to-date” work on “ Electro- 
Metallurgy,” beyond stating in the compass of a few pages 
the principles and laws of electrolysis and of the production of 
heat under the formula c? k, consists mainly in the chroni- 
cling of failures. Some of these never got beyond the 
brain and pen of the men whose names identify the “ pro- 
cesses,” and others are more or less dismal failures which 
have cost much time and money. But Hzperience, the best 
teacher, has been gained, and its record points out the rocks, 
rapids, shoale, and quicksands which might also wreck others 
who have not studied the charts now so fully opened in this 

Some wise man has said that “more is to be learned from 
failure than from success.” Haphazard success does not call 
for, nor command, the study of the reasons why and where- 
fore which failure does. 

There are over 50 electrical “ processes” referred to, of 
which only two or three are practised commercially, for the 
production of aluminium. This metal seems to have re- 
ceived the most attention from electro-metallurgists and 
“inventors.” The latter name is used, in the idiom of 
Artemus Ward, “ sarkastic like.” 

There are eight processes for antimony, 10 for copper, 10 
for gold (Minet’s, which is coming, vide ELECTRICAL 
Review, July 23rd, 1897, is not included), 14 for mag- 
nesium, 15 for sodium, and 20 for zinc. Various of the 
other metals have from two to six. The very small per- 
centage of these processes which is in every-day use points 
to the great number of failures, which are such for various 
reasons. Some of these failures are from impracticability 
and ignorance, while others are from impecuniosity. 

We have not the time, nor the space in which to print the 
comments, to go into an extensive examination of the 
exactness of all of the statements. But casually we have 
noted a few :— 

Page 346. “ANTIMONY. Properties of the Metal.—Anti- 
mony (8); atomic weight = 120; specific gravity = 6, 7), 
the most metal-like of the non-metals,is white . .. .” 
Whereabouts in Ireland was that statement found ? 

Page 5. “‘An Ampere, the unit of current strength, is 
equal to a coulomb per second.” ‘This is carelessness on the 
part of author, translator, or proof reader. 

Page 281. In describing Keith’s for obtaining 
gold, the quantity of mercury salt added by Keith to his 
solvent is stated as “64 to 13 Ibs.,” when the actual amount 
is from 2 to 10 ounces, according to the original paper in 
the 7'ransactions of the Institution of Electrical Engineers, 
March, 1895. The author omits to state in his descrip- 
tion of this process that the gold and mercury are electro- 
lytically deposited simultaneously on the cathode plates as 
an amalgam—a very important feature of the process. 

His statement, “ It remains to be proved whether in prac- 
tice the greater expenditure on the electrolyte, the anodes, 


and the diaphragms, which are notoriously wanting in dur. 
bility, will be compensated for by a higher yield of gold” 
shows an ignorance of the principles and of the description 
of the process. 

Page 336. The criticism of Keith’s process for obtaining 
refined lead would scarcely have been written and printe 
had the author read the description of the process, as prac. 
tised, in the Transactions of the American Institute of 
Mining Engineers, Vol. xiii., page 311, et seq. j 

Unfortunately, the author throughout the book keeps 
quite consistently to his idea that in nearly all cases the 
German electro-metallurgiste, and their processes, are much 
superior to those of other nations. The translator has put 
forward some facts which seriously call into question this 
assumption; ¢.g., the Hall Process, page 149. It is to be 
hoped that a critical and extended examination of the mate. 
rial facts would not expose many more prejudiced statements, 
to say the least. 

The book is well printed on good paper, and is, alto. 
gether, a creditable piece of work. It is a near approach 
to a complete compendium of the existing state of the 
art. Some more information as to processes which, in 
their day, attracted favourable attention, relating to tin 
scrap, copper, lead and zinc crusts, &c., may be found, by 
reference to Z’ransactions of American Institute of Mining 
Engineers, Vol. vi., p. 458 ; idem, Vol. x , p. 312, and British 
patent 1,346, ’77. 


Gas, Gasoline, and Oil Vapour Engines. By Ganpyer 
D. Hiscon. London: E. and F. N. Spon. New York: 
Norman W. Henley & Co. 1897. 


In his preface the author refers to the entire absence of 
any literature on explosive motors as made in the United 
States, and states that European books scarcely allude to 
American practice or American engines. Curiously enough 
the present book is itself one of the best proofs that such 
reference would be unnecessary. 

The gas engine has made very little progress in Amerioa, 
chiefly, we think, because of the high cost of illuminating 
gas, and we cannot help thinking that Americans have very 
little to regret in this matter, for their bad and costly gas 
has been the making of the American electrical industry. 
What would be the position of the English electric light 
companies if they had to compete with poor gas at 7s. Gd. 
per 1,000 feet, instead of with fairly good gas at from 1s. 10d. 
to 8s. only? We venture to think the industry would, as in 
America, have overflowed in the direction of electrical 
tramways. In looking through this book we find, as above 
stated, ample proof that European authors had no need to 
make much reference to American gas engine practice, for 
this American book is one mass of reference to European 
practice. American-made gas engines or oil engines workon 
the Otto cycle, and are built on European patents, with such 
slight modifications as may commend themselves to the minds 
of manufacturers. 

In fact, so long as the Otto cycle maintairs its leading 
position, all gas engines, whether European or America, 
might just as well be made of one standard pattern and 
interchangeable. 

True, Mr. Hiscon has something to say about European 
ideas being “adopted here with the spirit of American en- 
terprise,” and so on, but we may look on this phrase as the 
conventional sign of the conscious ego which so many 
Americans appear to consider necessary as a sacrifice on their 
country’s altar. 

Dealing with the theory of the gas engine, the author 
first deals in an elementary manner with the laws of Boyle 
and Lussac on the volume and pressure of a confine 

He then discusses the question of deferred combustion, 
which he attributes to imperfect mixture of the gas and air 
at the time of ignition, and he notes that pressures do not 
attain to the theoretic, though he does not appear to hint, 
in this connection, that he has any doubts as to the specific 
heats of gases under high temperatures. The question of 
compression is dealt with, and the conclusion advanced that 


future practice will see compression only extend to from 40 


to 60 Ibs. 

The coldness of the cylinder, so far found necessary, 
accepted as a waste, and hence piston velocity must improve 
the useful effect. As shown by the Simplex engine trials 10 
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France, a saving of 7 per cent. followed upon a raising of 
the cold jacket temperature from 141° F. to 265° F., while 
in an Otto engine 94 per cent. was saved by raising the tem- 
perature of jacket from 61° to 140° F. Jacket temperatures 
now left to care for themselves, ought, therefore, to be 
adjustable, and the inner ball surfaces or clearance areas 
should bea minimum. It is, we fear, too much overlooked 
that the cold jacket is introduced merely as a mechanical 
means for keeping down the cylinder temperature to a point 
that will not damage the piston and working barrel. A 
steam engine will run well at 400° or higher. Why cool a 
gas engine to 120°? Yet many think that 120° is a maxi- 
mum for a gas engine jacket. To reduce the loss from cold 
walls the spherical clearance has been evolved, the volume for 
asphere being the largest possible ratio to its containing 
envelope, and Dugald Clark found that he saved gas by 
keeping up the jacket to boiling point, and favoured a still 
higher temperature. 

The author next deals with the economy of the gas engine 
for electric lighting, detailing the volume of gas used in 
various engines per H.P. hour and per kilowatt, and even 
with gas so high as $1.50 per 1,000 feet he finds an 
economy. 

One of the best chapters in the book is that on gases and 
liquid fuels for gas engine purposes, following which is one 
on cylinder capacity. Excepting that a chapter on Heat 
Efficiencies seems to have slipped into the middle of the 
following chapters, all the rest of the book has more or less 
the character of an illustrated descriptive catalogue of 
engines. The general appearance of all these American 
engines differs little from that of European models. 

Engines are shown in various pump combinations. The 
book is good enough in its way, but it is questionable if a 
new work on the gas engine is yet required. 

The illustrations of American engines are almost entirely 
perspective pictures from photographs of mere external 
views, and therefore of no real value in showing construc- 
tion. Half the book, as we have said, is mere description, 
and many of the descriptions are little better than para- 
phrases of each other. Indeed, what fresh can be said of 
a four-cycle engine with valves of poppet type! 


Experiments on Steam Boilers. By B. DonKIN and A.B. W. 
Kennepy. London: Offices of Engineering. 1897. 


This book is a reprint of matter that has appeared in the 
pages of Engineering, and consists of reports of a series of 
trials made with different types of boilers, all being fired 
with Nixon’s navigation, carefully mixed for uniformity, but 
no attempt was made to find the dryness factor of the steam 
turned out. 

The figures obtained will be useful for purposes of refer- 
ence. They do not show a very close approximation between 
the steam temperature and the temperature of the exit 
gases, but appear to show what is probable. The analysis 
of furnace gases is also very useful as serving to show the 
ratio between the C O, and free oxygen indicative of exces- 
sive air. 

In this exit gas temperature nothing supernatural is ob- 
servable, showing that where brickwork is in order and 
leakage is kept down the low temperatures sometimes claimed 
to be got with these boilers is not secured. 

Is it not, however, a little late to publish in 1897 a series 
of tests made in 1887 ? 


The Organised Science Series. First Stage Mechanics of 
Fluids. By G. H. Bryan, Sc.D., F.R.S., and F. Rosen- 
BERG, M.A. London: W. B. Clive, University Corres- 
yaaa College Press, 13, Booksellers Row, Strand, 


This book is specially written for the purposes of the 
elementary examination of the Science and Art Department 
on Theoretical Mechanics of Fluids. The authors have 


taken the somewhat unusual course of practically combining 
a treatise on solids with that of liquids, on the assumption, 
we imagine, that there are students who are likely to wish to 
deal with the subject of fluids alone. We think that this is 
a very unlikely supposition, though doubtless the authors 


have some reason for dealing with the matter in the way thy 
have. The introduction of numerous “cautions” ani 
illustrative examples which help to prevent false assumptiors 
by the student are a valuable feature in the book. 


First Stage Physiography. By A. M. Davies. 

This is one of the same series as the foregoing, and is 
written for students studying for the Science and Art 
Department Examinations. The book is a well-arranged 
treatise and is both helpful and interesting. 


Dynamos and Electromotors: How to make and run them. 
By Paut N. Hastuck. London: Cassell & Co. 


A little work published at a 1s. with a somewhat preten- 
tious title, it is really a work for schoolboys, as the dynamos 
and motors treated of are only toys, the largest machine 
described is for an output of 440 watts or 4 horse-power 
approximately. 

So far as it goes, it is a book which will help students and 
youths in constructing small machines, the designs are simple, 
and for such small machines effective. The information is 
accurate enough, and sufficient asa guide to those witha 
desire to construct working models of the motors and 
dynamos described in the book, the illustrations are good, 
but it is very doubtful if it conveys any knowledge or 
information of real value in constructing or running motors 
and dynamos other than the toys described. 


CORRESPONDENCE. 


Commutator Bars. 


Oar attention having been called to Mr. Theodore Stevens’s 
letter in your issue of 23rd ult. re our commutator section 
list, we should like to point out that the form in which the 
dimensions are given is that which electrical engineers have 
themselves chosen in ordering their sections, the list being 
simply a copy of the particulars given us with orders, for 
which we have made and kept the necessary tools. 

We quite admit that the form is not convenient for the 
designer, but Mr. Stevens appears himself to realise the 
difficulty in many cases of arriving by calculation at the 
way in which the bars are intended to be built up, and as we 
have now upwards of 1,000 different sections, we are in 
hopes that before long we may have exhausted the varieties 
of commutator construction, and that the designer may be 
able to find in our list any dimensions that he may have 
arrived at. 

We have latterly requested that the number of sections in 
the commutator be stated on orders, because, assuming the 
use of parallel mica, we are enabled to use an angle gauge, 
and ensure greater accuracy than by measurement of the 
edges, and if engineers would adopt the system of specifying 
the angle between the inclined sides, together with the width 
and the thickness on thick edge, or both, instead of merely 
the three dimensions, as at present; and at the same time 
one of your readers would, for a reasonable sum, calculate 
out our list on this system, we should be pleased to re-issue 
it = J to date, classifying the sections by the angles, or 
number of sections, in the circle. 

Thos. Bolton & Sons. 


Rushmore Dynamos. 


The dynamos described under this title may be new to Mr. 
Rushmore, but they are by no means a novelty to electricians 
on this side. 

I patented this method of obtaining different circuits 
from one dynamo in the year 1882. Since then it has been 
re-invented, and patented by several others in (termany and 
here. 

It is not of much advantage in ordinary work, and in 
my own 15 years’ practice since my patent, | have only found 
two cases wherein it could be advantageously applied; hence 
although well known, such machines are not common in use. 

Rankin ‘Kennedy. 
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Electric Pumping Plant. 


Mr. George Broughall’s letter on this subject raises an old 
question which has again come up for settlement, namely, 
the alternating versus continuous current systems of elec- 
tricity supply. 

Years ago I did a good deal in support of the alternating 
systems, as at that time it did show advantages over its rival. 
But now the case is totally different, and I don’t believe the 
most enthusiastic alternating current advocate could demon- 
strate a single advantage for the alternating current in any 
extended system of supply. The introduction of trans- 
formers into any system is at this date a mistake; they are 
entirely superfluous, as they cost and waste more than they 
save. 

Mr. Kilburn Scott’s description of the pumping plant is 
interesting and opportune. 

R. Kennedy. 


Dynamo Calculation and Classification. 
Re article “A New Basis of Dynamo Calculation and 


Classification.” Should not the value of ‘ in Example 2, be 


2168, instead of 2°32 as given. An error in this value 
makes a considerable difference in the value of the “ Induc- 
tion Factor.” I give my working below. 


Determination of the above value ;— 


d = {it+Vi- 
156°2 8 x 029 x 5,500 x 107 | 
10°7 + V1 ~ (1562)? 
1°3038 {1 + v — 05597} 


1°303 {1 + 0°6636} 


M 


Disturbances in Submarine Cable-Working by Electric 
Tramways. 


As you clearly point out in your issue of May 21st, the 
only way in which a trolley disturbance can be neutralised is 
by another disturbance properly applied and varying syr- 
chronously. In balancing for duplex working, most of us 
are pretty familiar with the various adjustments whereby the 
outgoing waves of E.M.F. in the cable and A.L. circuits, 
are made to pass the ends of the receiving branch in equal 
phase. I had, however, hoped that some light would be 
thrown, not only on the picking up of the compensating 
disturbance, but on the correct way to apply it after being 
synchronised. I trust, if any other experiments in this 
direction were made, that they will be made public. 

In the discussion at the Institution, Mr. C. Bright re- 
marked on the brutal method of getting over the difficulty 
which was adopted, and I have thought it might interest 
some of your readers to know that, without resorting to 
“brate force,” the problem of neutralising heavy trolley 
disturbances on the Western Union ocean cables running 
underground through Brooklyn, N.Y., has been ingeniously 
and successfully solved by Mr. Lynch, in charge of the 
Western Union cables in New York city. To fully appre- 
ciate the importance of this it must be remembered that 
Brooklyn has one of the most extensive systems of electric 
tramways in the world with a total current of thousands of 
amperes. The underground cables are paralleled and 
crossed in all directions by trolley roads for ten miles, and 
at times during periods of sleet and melting snow sparking 
and flashing at the car wheels and trolleys are very 
severe. These conditions are probably the worst that 
any underground cables, worked by siphon recorder, 
are subjected to. No doubt every case has its peculi- 
arities,—the peculiarity of the Brooklyn case being the 
gigantic scale of the disturbing cause. The compensation, I 
may add, is perfect for all sorts of weather. 

As one of the “noble army” of cable officials on foreign 
service, I thoroughly endorse what Mr. Wilkinson writes in 
your issue of April 30th. Weare constantly being “ brought 


up with around turn” against difficulties which have pro. 
bably been successfully overcome in other parts of the world, 
and it is of the utmost importance to keep abreast of tie 
latest developments. Without detracting from the technical 
value of the Journal of the Institution, I would merely gay 
that the technical journals are looked forward to quite as 
eagerly. 
A. Davidson. 
Lima, Peru. 


TELEGRAPH CLERKS VIEW OF THE 
DISPUTE. 


Tue statement of the Postmaster-General appears on p. 225, and the 
following interviews with the representatives of the clerks show the 
opinions held on the Duke of Norfolk’s statement. 

In an interview on Tuesday, reported in the daily press, 
Mr. Charles H. Garland, Secretary of the London Branch of 
the Postal Telegraph Clerks’ Association, who represented the 
case of the clerks before the Postmaster-General (the Duke of 
Norfolk) and the Financial Secretary to the Treasury (Mr. Han- 
bury) at the recent Conference at the House of Commons, said 
he unhesitatingly declared that the outcome of their representations 
would be regarded with wholesale dissatisfaction, and that a protest 
against the Duke of Norfolk’s reply would be immediately prepared 
and sent in. ‘Our principal grievance,” he said, “is the reduction 
of the maximum salary from £190 to £160. We regarded this as 
something on a different basis to any of the other questions that we 
laid before the Tweedmouth Committee. The question here was 
rather the abolition of one of our vested rights, whilst, in the other 
cases, we were asking for an improvement. The matter that we 
complained about before the Postmaster-General in respect to this 
limitation of salary was a violation of our vested rights and a breach 
of contract. We are now left with £160 a year as a maximum, with 
no prospect of going to our legitimate remuneration cf £190. Itis 
true that 40 senior clerks are to be made supervisors, and that leaves 
40 vacancies in the senior class, to which ordinary operators can go, 
but only about 40 out of 2,500 can get these appointments in 
London, whilst, in the provinces, the ordinary operators will get no 
benefit at all from this, because there these new vacancies do not 
arise. The result of the confirmation by the Duke of Norfolk 
of the finding of the Tweedmouth Committee with respect to 
pay is, that no clerk remaining in the service till his hair is 
gray will be able to get more than £160 a year. The next point is 
the question of the five years. We claimed that men, after five years’ 
service, were not getting enough to live upon. Although they were, 
on an average, 21 years of age, their salary in the provinces would be 
only 22s. a week, and in London £63 a year. We laid this matter 
before the Tweedmouth Committee, and pointed out how these boys 
were half-starved, despite the fact that they were doing very efficient 
work, for they were first-class operators. The departmental experts 
backed this view up; but no solution has been offered to the difficulty. 
This class of clerks have been offered a rise of 2s. a week if they pass 
an examination, which will cost them at least £15 to prepare for, 
besides the sacrifice of time. The conditions which have been 
imposed upon obtaining this meagre benefit of 2s. a week are of a 
prohibitory character almost in the case of lads living in London 
without any means beyond their small salaries. Our public agitation 
has been confined to these two subjects and to that of the summer 
holidays. We complained that certains portions of the staff received 
their holidays only in the winter months. The Tweedmouth Com- 
mittee recognised that the request for summer holidays was natural. 
You can see how far we have got beyond the Tweedmouth Com- 
mittee when you read the Duke of Norfolk's circular. The Postmaster- 
General recognises the hardship, and then simply promises to consider 
whether some means can be found to bring about an improvement. 
It seems to us that, as in the past, it is simply postponing the matter 

to the Greek Kalends, that the scheme they are going to devise may 
come some day or begin to come, but that it is rather doubtful it will 
ever be of any benefit to the men now young in the service. 
On these three points the men feel that they have been treated by 
the Duke of Norfolk and Mr. Hanbury with as little sympathy and 
as little consideration as they got from the Tweedmouth Committee. 
To-day the men in the Central Office, with whom I have come into 
rsonal contact, have, I am sorry to say, been making some rather 
isorderly demonstrations, and undoubtedly their feeling is at fever 
pitch about the matter. I have received, in wy capacity as secretary, 
memorials from several divisions, asking for a mass meeting to be 
called to decide upon some very strong measures. No doubt if the 
measures which these ardent spirits wish to see adopted were taken, 
the result would be to eventually dislocate the telegraphic service of 
the country. It is now in a very congested state, as the complaints 
in the newspapers show. Telegraphists, it must be remembered, and 
as the officials admit, are not to be picked up in the street, and the 
authorities are now at their wit’s end to find enough to cope with the 
work, although the men are working three, four, and five hours per 
day overtime. What would happen in the event of their declining 
to perform overtime for the very small amount allowed; or agaic, 
what would be the result of a total cessation of work, can perhaps 
be as well imagined as described. We shall decide in committee 
what to recommend. We intend to be very careful to first take the 
opinion of the clerks all over the country, in order to see how far we 
shall be supported in any action we may take. The line of action to 
be decided upon will be determined by ballot. Whatever is done 
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will be very expeditiously carried out, and I can safely say that the 
end of next week will see us with a settled policy as to what we 
shall do, and I trust that a very few days after that will see us in the 
midst of doing it.” 

Mr. Garland informed another reporter that the men felt that they 
had been deceived, and that the authorities only waited for the pro- 

ion of Parliament, and a consequent diminution in the pressure 
of work, to thwart their wishes. There was only one point in which 
any advantage had been secured, and that was the question of a 
technical examination, but that carried with it no monetary advan- 
tage, and no prospect of monetary advantage except in a very 
indirect way. Out of a total staff of over 3,000 at the Central Office 
only 80 had been benefited by the award—40 in the junior class and 
40 in the senior class. The clerks had practically made no advance 
at all under the award. 

Mr. Cheeseman, secretary of the Fawcett Association, which repre- 
sents the sorting forces, said the Conference had been absolutely 
abortive. It was true that certain small advantages were offered to 
the sorters, but as for any scheme for benefiting the general body of 
men there was none. The sorter-telegraphist scheme would only 
have the effect of setting class against class. He had no doubt that 
the latest failure of the heads of the department to meet the demands 
of the staff would give a great impetus to the movement that had 
already been started in the service for direct representation in Parlia- 
ment. Mr. Cheeseman added that an executive meeting of the 
Fawcett Association would be held as early as possible to consider 
the position of affairs and to try and bring about some united 
action throughout the service so as to obtain a redress of their 
grievances. 

The opinion among the telegraphists in the Edinburgh Post Office 
with regard to the Memorandum of the Postmaster-General is that 
the reply should tide the authorities over their present difficulty 
without guaranteeing them against a recurrence of the agitation in 
the course of a few years. Satisfaction is expressed at the abolition 
of the technical examination; but great disappointment is felt that 
the holiday grievance is left untouched. 

The delays in the Telegraph Department of the Liverpool Post 
Office have of late given cause for complaint on the part of commer- 
cial en in that city. The Chamber of Commerce has brought 
considerable pressure to bear upon the Postmaster-General with a 
view to an improvement, and as a result it has been intimated that 
the staff will be augmented by 60 clerks, though the task of locating 
them in the present inadequate building will be far from easy. It 
— or 18 months before the new General Post Office will be 
available. 


AUSTRALASIAN NEWS. 


[FROM OUR OWN CORRESPONDENT. | 


THE projected electric tramways in Sydney are progressing slowly, 
the various contracts being allotted in an apparently desultory 
fashion. The tenders for the generators for the Rose Bay line were 
awarded to Messrs. H. H. Kingsbury & Co. for General Electric 
Company’s manufacture so long ago, that the field magnet frames 
have been delivered and are disconsolately reposing outside the 
power-house, where they have been for some weeks now awaiting a 
permanent resting place; in the meantime there appears to be no 
thought of laying the rails or erecting the overhead work on this 
line. On the George Street line tenders were let for bonding rails to 
Messrs. Noyes Bros. for Edison-Brown plastic bonds—the rails are 
not laid yet—at £100 per mile; then tenders for wrought-iron poles 
went to the Foreign Agency Company at £7 and £10 each, and now 
at last Messrs. H. H. Kingsbury & Co, have again been successful in 
their tender for General Electric Company’s generators at £38,119, 
delivery to be made within 46 weeks. Messrs. Kingsbury & Co. put 
in 30 alternative tenders, ranging from £31,399 to £38,299. The 
Minister for Works has not yet decided whether tke roadway will be 
constructed by day labour or contract. Governments latterly have 
had a penchant for day labour, the subways for telephone wires have 
recently been completed on the day labour system, and, to say the 
least of it, do not appear to heve been entirely satisfactor- In view 
of this fact, no doubt the Minister will deliberate carefully ere he 
commits himself again on this question in relation to the tramways. 
The estimated cost of the line is £130,500. In the tenders for the 
extension of the North Shore line to Willoughby, Messrs. H. H. 
Kingsbury were once more successful in their tender for the gene- 
rators at £1,453; Messrs. Gibson, Bottle & Co., supplying chloride 
secondary batteries at £875. 

The electric traction scheme for Perth (W.A.) is now well on its 
way, the contract having been signed between Mr. G. Leake, M.L.A., 
Tepresenting the syndicate, and the Mayor of Perth, on behalf of 
the City Council, and a deposit of £5,000 lodged by the syndicate as 
& guarantee that the conditions of the contract will be duly and 
expeditiously fulfilled. The system totals over 17 miles of streets, 
and the routes taken cover all the principal thoroughfares of the city 
and surrounding suburbs, and is to be completed and in working 
order by October, 1898. 

A short time ago a deputation from the electrical and engineering 
associations of N.§.W. waited upon the acting Premier with a re- 
_— the Government should as soon as possible introduce a 

eneral Electric Lighting Act, as has already been done with good 
a in Victoria and Queensland. The deputation were informed 
a Bill‘had already been drafted for presentation this Session, and 
pe acting Premier promised that he would endeavour to have it 

erred to a select committee, in order that the opinions of the lead- 


ing electrical engineers might be obtained as to the efficacy of its 
provisions. 

Under the Victorian Act quite a number of electric lighting orders 
have been granted during the month past; the A. W. Alcock Electric 
Light and Power Company received an order for their lines and 
works erected prior to July 16th, 1895, with a right to apply at a 
later date for an extension of the area. Similar powers have been 
conceded to the New Australian Electric Light Company, Limited, 
another Melbourne company. A third metropolitan company, T. T. 
Draper & Co., are making use of the Corporation poles, and it was 
decided before granting an order to obtain a description of the works 
verified by the City Council. The inland towns which already have 
or purpose having electric lighting works also sought authority for 
their undertakings. An order was issued to the Bendigo Electric 
Company, and one promised to the Ballarat Electric Supply Com- 
pany, on receipt of a verified plan of circuits. The Geelong Electric 
Supply Syndicate applied for an order for new works, and this was 
granted for a period of 30 years provided 1 per cent. of the proposed 
expenditure be deposited and the price fixed not higher than sixteen 
shillings per twenty B.O.T. units with tenpence per additional unit. 
The application of the Melbourne City Council for public and private 
lighting privileges over its entire area has also been before the minister 
for approval. The proposal was strongly opposed, the gas company 
and electric light companies joining issue as against a common 
enemy, and objection was taken on behalf of the Metropolitan Gas 
Company; the A. U. Alcock and New Australian Electric Com- 
panies; and Mr. W. Burchall on behalf of a section of the rate- 
payers. It was argued that it was unfair for the corporation to enter 
into competition with the companies already engaged in supplying 
light for private purposes. They alleged also that the ratepayers had 
not had the matter laid before them in detail, and were not aware 
that the City Council had neither the machinery, lines, nor the staff 
necessary to undertake private lighting. The Minister said that 
these objections should more properly have been taken when the 
Bill was before Parliament. He had nothing todo with the wisdom 
or unwisdom of the Council taking up private lighting, and on the 
merits he felt that the order should be granted, but he was not quite 
satisfied that the statutory 14 days’ notice had been given the 
members of the Council of the meeting called to deal with the 
matter, and he would take time to consult authorities before deciding. 
Municipal electric works for Hawthorn, a suburb of Melbourne, are 
under discussion by the Local Council. Application is being made 
for power to construct such works under the Act, and the electrical 
engineer of the City of Melbourne is to be asked to advise the 
Council. A conference of aldermen, representing the suburban 
municipalities of North Melbourne, Essendon, Hemington and Ken- 
sington, took place at Hemington at the end of May for the pur- 
pose of considering the advisability of establishing a joint electric 
light supply. After considerable discussion a sub-committee was 
appointed to make inquiries and report to a future meeting of the 
general committee. 

The Brisbane (Q.) Municipal Council havz decided to adopt elec- 
tric lighting, and have commissioned Mr. T. Hesketh, the Govern- 
ment electrician, to prepare a report and submit a draft scheme and 
estimate. 

In Western Australia the Kalgoorlie Council have expressed their 
preference for carrying outfan electric lighting scheme themselves 
rather than grant the right to capitalists who have applied for the 
necessary permission, and with that end in view, have started well 
by deciding to raise a loan of £10,000 for the purpose. A local com- 
pany has been formed for electrically lighting the city of Kanowna, 
and the Municipal Council are inviting proposals from persons 
wishing to obtain electric lighting concessions. 

The Kanowna Company is being formed with a capital of £20,000, 
in £1 shares, to acquire the lighting concessions already granted by 
the municipal authorities to certain gentlemen. The promoters are 
to receive 2,000 fully paid up shares in the company, and £1,500 in 
cash, in respect of the concessions, and to cover outlay for surveying, 
&c. An estimate published with the prospectus puts the initial out- 
lay at £3,000, the annual expenditure at £1,524, and the annual 
revenue from six arc lights, which the Council agrees to take, and 500 
incandescent lights, at £5,800, which indicates a very high price per 
unit, or some slight error in calculated consumption. 

In New South Wales several municipalities, Albury, Goulburn, 
Narraudera, Coonamble and Nowra, are still nibbling at electric 
lighting. A committee of the Albury Borough Council recommended 
the establishment of electric lighting at an estimated cost of £4,000, 
a loan of £5,000 to be raised by debentures. The council at present 
pays £350 per annum to the gas company for street lighting. The 
Goulburn Council invited applications from electrical engineers will- 
ing to advise them, and have got off very cheaply, Mr. Norman 
Selfe, M.IL.M.E., &c., of Sydney, offering to draw up a “ general” 
specification for 10 guineas, the estimated cost of the works being 
some £7,000. 

Private enterprise in South Australia is paying some attention to 
electric power supply as an investment, and the South Australian 
Electric Light and Motive Power Company are bringing before the 
Legislative Assembly a private Bill, giving them authority to supply 
electricity in Adelaide and elsewhere for private and public pur- 
poses; and early last month at a meeting of influential men held in 
Adelaide, it was decided to form a company to carry out the neces- 
sary work for introducing a system of electric traction for Adelaide 
and suburbs instead of the present: horse cars. 

The contract for the supply cf two additional sets of machinery 
for the extensions to the Launceston (Tasmania) Municipal Electric 
Lighting Station has been given to Messrs. Siemens Bros. & Co. The 
Yarban electric power scheme has fallen through owing to the pro- 
moters failing to deposit £500 within the time mentioned by the 
Enabling 

An Engineering and Electrical Exhibition was opened in Sydney 
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on June 26th, and shows promise of considerable success, among the 
electrical firms exhibiting are the Brush Electrical Engineering Com- 
pany, Measrs. Crompton & Co., the Edison-Swan Company, the India- 
Rubber and Gutta-Percha Company, Messrs. Siemens Bros. & Co., 
Messrs. H. H. Kingsbury & Co., representing the General Electric 
Company of America and the Western Electric Company, Messrs. 
John Fowler & Co., Messrs. Gibson, Battle & Co., representing Messrs. 
Mather & Platt and the Chloride Accumulator Co., the General Electric 
Company (Eng.), Messrs. Edge & Edge, representing W. T. Henley 
and Co., Epstein Accumulators, Interior Conduit Company, Jandus Arc 
Lamp, &c.. Messrs. Hamilton & Routledge (who are carrying out the 
lighting of the exhibition), the Callender Cable Company and others. 
The exhibition is to be open till the end of August, and is under the 
—— and direction of the Engineering and Electrical Associations 
of N.S.W. 
Sypney, July 5th, 1897. 


LEGAL, 


MontEvipEo Gas Company, LimirEp. 


In the Chancery Division of the High Court of Justice,on Monday 
(August 9th), Mr. Justice Byrne sanctioned a petition by this com- 
pany for an extension of its memorandum of association by adding 
power to produce, store, distribute, and otherwise deal with electri- 
city, &c. The company was incorporated in 1872 with a capital of 
£600,000. 


An Company’s PaTENT. 


In the action of the British Aluminium Company, Limited v. the 
Aluminium and General Foundry Syndicate, Limited, counsel for the 
plaintiffs moved Mr. Justice Kekewich for judgment, nobody 
appearing for the defendants, in respect to an alleged infringement 
of the plaintiffs’ rights in certain processes for the preparation of 
aluminium. 

His Lorpsuip, having perused the papers in the case, said the 
necessary formalities seemed to have been complied with, and he 
would give judgment accordingly. 


Siz W. E. J. Vavasour’s 


Ar the London Bankruptcy Court last Tuesday, before Mr. Registrar 
Hope, the case of Sir Wm. Edward Joseph Vavasour, Bart., was on 
the list of public examinations. The debtor, who is described as of 
Alexander Square, W., Hazlewood, Tadcaster, Yorks., and Draycott, 
Stoke-on-Trent, has during the past 12 years devoted the greater 
part of his time to the study of electricity, and has invented various 
improvements in electrical appliances. He has acted as the mana- 
ging director of the Akester Electromotor and Accumulator Com- 

any, Limited, and was the vendor to the Globe Electric Company, 

imited, which was formed to acquire his rights in certain patents 
in electrical appliances that he had brought out. As vendor he was 
entitled to £5,500 in fully paid shares, and he was also appointed 
as managing director of the company, no salary being fixed. 

Upon the case being called, Mr. Pops, Assistant Receiver, applied 
for an adjournment. He stated that the debtor was the tenant in 
tail of the Yorkshire and Staffordshire estates, having succeeded to 
them on the death of an uncle in 1885. The matters in connection 
with the estates were very complicated, and he consequently required 
further time for investigation purposes. 

By consent of all parties the examination was adjourned until 
next November. 


WESTMINSTER Suppuy CoRPORATION. 


In the Chancery Division of the High Court of Justice on Saturday, 
August 7th, Mr. Justice Stirling had before him a petition for the 
reduction of the capital of this company. The capital was £400,000, 
divided into £500 founders’ shares, and £399,500 in ordinary shares, 
and the object of the petition was to obtain the sanction of the Court 
to a reduction in the capital, by which the 500 founders’ shares were 
to be surrendered and cancelled. The mode in which this was carried 
out was by allotting the holders of the founders’ shares a certain 
number of ordinary shares, to be taken and paid for by the holders 
of the founders’ shares at par. Inasmuch as the ordinary shares 
stand at a large premium in the market, the holders of the founders’ 
shares obtain a very large advantage from the allotment to them of 
ordinary shares at par, and in consideration of this benefit, they sur- 
— their founders’ shares. Mr. Justice Stirling sanctioned the 
petition. 


Nationat Suprry Company.—REDvuCTION oF 


Is the Chancery Court of Lancashire on Monday last, a petition was 
presented by Mr. Hughes, on behalf of the National Electric Supply 
Company, Limited, for the reduction of the capital of the company. 
The nominal capital of the company was stated to be £100,000, and 
it was proposed to reduce the shares from £5 to £3 12s. 6d. The 
reason given for the application was that about £15,000 was not 
represented by available assets. There was about £1,215 paid away 
in formation expenses, £7,700 in respect of preliminary expenses, 
and £5,000 in respect of experimental plant. With regard to the 
preliminary expenses, Mr. Hughes stated that the company endea- 
voured to obtain provisional orders for several towns, but they failed 


in every case with the exception of the town of Preston. In addition 
to that there was aloss of about £1,000 on the trading. Mr. Hughes 
further stated that the reduction of the capital of the company 
would in no way affect the creditors of the company, and the neces. 
sary resolutions had been duly passed by the company. Eventually 
the application was granted. 


BUSINESS NOTICES, &c. 
Electrical Wares Exported. 


Worx Enpina Ava. 10rx, 1896. | Ava. 10rx, 1897, 
£ 
Adelaide 43 Aden. Teleg. mat. ... 35 0 
Alexandria... 49 Albany... ae. 96 0 
Amsterdam ... 285 | Alexandria. Teleg. mat. 44 0 
Bankok ... 84 Amsterdam .. vee 0 
Brussels... 84 Antwerp. Electric fuses 295 0 
Buenos Ayres ... 494 O | Bangkok 
Calcutta. Teleg. mat. ... 14 0 | Bombay... abs 87 0 
Cape Town .. - 107 O | Buenos Ayres ... «- 100 0 
Colombo... saa .. 195 0 > » Teleg. mat. 272 0 
Delagoa Bay ... «.. 21 0} Cadiz ... 1,950 0 
Durban ... 278 Calcutta... 863 0 
East London ... Elec. fuses... 18 0 
Flushing 0 | Cape Town 092 0 
Gothenburg. Teleg. cable 276 0 | Carthegena_.... 9338 0 
Laurenco Marques. Christchurch ... sys 
Teleg mat. ... 25 0 

Madras. Teleg. mat 18 0 | Colombo 0 
Malta... 0 | Delagoa Bay ... 142 0 
Melbourne 20 Durban ... = oo. 153 0 
New York | Flushing a 
Port Elizabeth ... 19 Freemantle... sa 
Rangoon ... 33 O | Gothenburg... 60 0 
Shanghai ... 82 O | Hamburg 
Stockholm _..... ... 144 | Melbourne 
Sydney ... ... 660 Otago ... 150 0 
Westport 177° 0 | Para. Teleg. mat. 52,500 0 
Yokohama 63 O | Port Elizabeth ... 414 0 
Sub. cable ...3,545 | Rangoon... 
Shanghai 
Stockholm sac, 0 
Sydney ... 354 0 
= Teleg. mat. ... 493 0 
a Teleph. mat.... 54 0 
Trinidad 
Vigo. Teleg. mat. ... 206 0 
Total £9,016 0 Total £61,652 0 

Foreign Goods Transhipped. 
£ 8. £ 8. 
Venice ... 80 0 | Colombo. Elec. fittings 353 0 
Total ... £225 0 Total wo. £385 0 


Agency.—Messrs. Wilhelm & (Co., 11, Westmoreland 
Buildings, Aldersgate Street, have been appointed sole agents in this 
country for dynamos and motors manufactured by Fritsche and 
Pischon. They also supply the reflectors made by the Hard Incan- 
descent Lamp Company. 

Agents, — Messrs. Simon, Berry & Co., have ‘been 
appointed agents for Messrs. Siemens Bros., Limited, for the counties 
cr Lancashire, Yorkshire, and Cheshire, and have opened branch 
offices and stores at 65, King Street, Manchester. 


Auction.—Messrs. Rutley, Son & Vine will sell by auction 
at 2, Longford Street, Regent’s Park, next Tuesday, 1 o’clock, the 
stock and plant of an electrical engineer. 


Carbon Factory.—The new carbon factory at Greenock, 
belonging to the British Aluminium Company, was formally opened 
last week. 

Change of Name,—The name of Manro’s Electrical 
Manufacturing Company, Limited, Glasgow, has been changed to 
Holland House Electrical Manufacturing Company, Limited. 


Cricket.— Wandsworth v. St. Pancras. Teams represent- 
ing the above electric supply stations played a match at Balham on 
Saturday, the 7th, which after a closely contested game ended in 
favour of Wandsworth—52 runs to 42. To-morrow Wandsworth are 
to meet Shoreditch, at Balham. 


Ediswan Fire Brigade.—By the meritorious work done 
by the Ediswan Fire Brigade at the competitions held under the 
auspices of the Leyton and Leytonstone Fire Brigade, at Barclay’s 
Park, on August Bank Holiday, their list of honours has been con- 
siderably added to. The brigade competed t some of the 


smartest teams in England. They were first in the turn-out drill, for 
which they hold an unbeaten record; first in the three men drill; 
second prize in the two men; third prize in the four men. The 
winnings consisted of a silver helmet and silver cup for the turn-out 
Grill, six silver medals, the sum of £6, and an aggregate in the form 
of a beautiful timepiece. 
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ELECTRICAL AND TELEGRAPH ENGINEERS. 


HARUFACTORERS and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY — ELECTRIC LIGHT Co.'s 


the MATIONAL TELEPHORE Co., COLONIAL GOVERNMENTS, MUNICIPALITIES, &c., 


ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Gables and Wires; Vuleanised Rubber, Lead Exchange Bqu "ments; Cables, Postal Rallway, Fire Alarm and Police Bquip- 
Covered, Armoured ; Mains, Concentrics, Flexible gan Batteries, Insulators, Switchboards fer ments Railway Signals and Blocks; iren Peles, 
Gerds. Private Installations, Gutta Percha Wires. Insulators, Batteries, Cables, Gutta Percha wires 


forks: HELSBY & 16, NEWINGTON, LIVERPOOL. Head Office: HELSBY, nr. Warrington, England. 


Branch Offiees: 11, Queen Victoria Street, LONDON, E.0.; 2, Parsonage, MANCHESTER; 
and 30, Hope Street, GLASGOW. nes 


ELECTRICAL FITTINGS AND ACCESSORIES MANUFACTURERS, 


PLUME WORKS, ASTON, BIRMINGHAM, 31, KING STREET, COVENT GARDEN, LONDON. 


BE.210. VYSe Gd. 
B.B. 2042, 


Ss. Gd. 


lls. Gd. 


B.E. 2021. 10s.6d. 


Some New Cheap Pendants 
of Remarkable Finish and Value. 


j New B.E. (FITTINGS) Catalogue is now published, 
and will be sent free upon application. This book contains 300 Pages 
and over 1,000 Illustrations. The finest and most Complete List of Fittings ever published. 
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OZONE: ITS COMMERCIAL PRODUCTION AND ITS APPLICATIONS 


BY EMILE ANDREOLI. 


CONTENTS.—Bunsen and Faraday on the Properties of Ozone; From Schénbein to W. Siemens; Dr. Werner Siemens, 1857, and the 
first experimenters; Von Babo, 1863 ; Beanes and d, 1868; Ladd and the yield of Ozone, Houszeau, 1872—knowlege of the Nature of 
Ozone; Boillot, 1873—the Ozonisation of Air; Tisley, 1873—Ozone preserves perishable provisions; Berthelot electrifies liquids; Dr, w 
Spottiswoode and Ward, 1875; Progress of Ozone; Medical and other properties of Ozone; Brin Brothers, 1886; Suguily wines and 
brandies ozonised ; Dr. de Vars, 1889, and Berthelot; Experiments on the properties of Ozone; Séguy—More glass tube ozonisers; Gué 
1891; Drs. Labbé and F. Oudin, Medical Ozonisers; Dr. Girerd Inhaler; Siemens and Halske, 1891; Dr. Frohlich, his experiment : 
Ozonisation of water, oxonised air in theatres, &c.; Schneller and Wisse, 1891; Fahrig and Schneller, Andreoli, 1892-93, the first open 
ozonisers; Miscellaneous in 1892; Commercial ozonisers: Villon ozoniser ; D. Korda, 1892; Andreoli, 1893, commercial production of Ozone: 
Maturing and Improving wines and spirits; Experiments and applications; Bleaching; Oils oxidised and bleached; Purification of water: 
Oxidation of organic substances; Ozone, a powerful disinfectant; Ozone and cholera; Ozone judged by the German Sanitary Board: 
Bibliography; Analytical Index. 


H, ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, London, 


JUST PUBLISHED. 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 


MANUAL FOR PREPARING APPROXIMATE SCHEMES AND ESTIMATES, 
Edited by the ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin. 


CONTENTS.—General Information with regard to Electric Installations; Dynamos and Accessories; Switchboards and 
Instruments; Conductors, Cables, Twin Wires, Copper Wires, Flexible Cords; Safety Fuses and Safety Plugs; Switches, Circuit Con- 
nectors; Installation and Insulation Material; Arc Lamps and Accessories; Glow Lamp Fittings and Electroliers; A.E.G. Glow 
Lamps; Electric Motors (Electric Transmission of Power). 


BOUND IN CELLULOID, RED EDGES, POST FREE 12s, 6d., TO BE OBTAINED FROM 


H. ‘ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, LONDON, E.C. . 


Telegraphic Address — Telephone :— 
BALVANOSGOPEE No. 35,028, 
[LONDON SOUTH COAST GERRARD, 
AGHNCY : 
3, North Street, Quadrant, 
BRIGHTON. 


ONLY ADDRESS: 
122-124, CHARING CROSS ROAD, LONDON, W.C. 
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BROWETT, LINDLEY & CO., Linen, 


PATRICROFT, 
MANCHESTER. 


HIGH GLASS 
HIGH SPEED 
STEAM ENGINES 


on 


i i 


Estimates and Full Farticulars 
on application. 


UNIVERSAL ELECTRICAL DIRECTORY 
(J.-A. BERLY'S), 6s. 1897. 


HAVE 


THE GEOGRAPHICAL ARRANGEMENT OF NAMES IN ENGLAND, SCOTLAND, IRELAND, 
AND WALES, WILL ENABLE HIM TO GET ORDERS, AND WILL SAVE HIM FROM PORING 
OVER LOCAL DIRECTORIES, WHICH ARE VERY OFTEN ie cameaillen r 


London: H. ALABASTER, GATEHOUSE & Co., 22, Paternoster Row. 
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RANSOMES, SIMS & JEFFERIES, 


LIMITED. 


ALL CLASSES OF ENGINES AND BOILERS 
FOR ELECTRIC LIGHT INSTALLATIONS. 


HIGH-SPEED ENGINES 


With Throttle Valve or Patent Automatic “Shaft” Governor, 


CATALOGUES AND PRICES ON APPLICATION. om 
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ANDERSON GOOLDEN 


HEAD OFFICE:—ERITH IRONWORKS, ERITH, Kent. 
Telegrams:—“EASTONS ERITH.” Telephone:—DARTFORD, No. 4. 
LONDON :—Broad Sanctuary Chambers Telegrams:—‘ EGYPTIAN, LONDON.” 
Broad Sanctuary, 8.W. Telephone :—545 Westminster. 
NEWCASTLE-ON-TYNE;—2 St. Nicholas Buildings. CARDIFF :—Western Mail Buildings 
ELECTRIC MINING 
MACHINERY, 
PATENT ENCLOSED 
MOTORS 


FOR COLLIERIES, 


ELECTRIC COAL 
CUTTING, 
| ELEOTRIO 
LIGHT & POWER 


» a HIGH SPEED 
LNGINES, 


ORANES, 


ELECTRIC 
TRACTION. 

BOILERS, 

DYNAMO. 


MERSEY DYNAMOS AND MOTORS. 


AT ARY VOLTAGE 


DYNAMOS FROM }-H.P, UPWAEDS. MOTORS 
For = 
ghting, 
Transmission of Power, Pumps Tools, 
Electroplating & Depositing and 
Electrolysis, All Classes of Machinery. 


COMBINED PLANTS FOR 3 Prices and Full Particulars 
on application. 


SHIP LIGHTING, &C. SPECIAL LIGHT on FOR AUTOCARS. 


Weight 170 lbs. B.H.P. 2 


McCLURE & WHITFIELD, STOCKPORT. MoOLURE, Junt, STOCKPORT.” 
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BROCKIE-PELL ARC LAMPS 


Can be easily altered to suit any circuit, Continuous or Alternating. 


ALTERNATING ARCS 


FOR 


HIGH LOW TENSION 


As used in Regent St., London; Hyde Park, &c. 


Trade Mark—“ BROCHIPEL.” Telegrams— Illuminers, London.” 


BROCKIE-PELL ARC LAMP, 


97, Queen Victoria St., LONDON, E.C. 


POST FREE, 7s. 6d. 
Applied WMa2asnetism: 
AN INTRODUCTION TO THE DESIGN OF ELECTRO-MAGNETIC APPARATUS. 


By J. A. KINGDON, B.A., formerly Math. Schol., Pemb. Coll., Oxon. 
75 ILLUSTRATIONS, MANY ORIGINAL; SEVEN TABLES. 


CONTENTS.—Chap. I., General Principles of Magnetism; Chap. II., The Electromagnetic Units; Chap. III., Magnetomotive Force of 
Current; Chap. IV., Magnetic Traction; Chap. V., Generation of Electromotive Force; Chap. VI., Qualitative Magnetism; Chap. VIL., 
The Alternator; Chap. VIII., The Dynamo; Chap. IX., Magnets and Magnetic Leakage; Chap. X., Commutators and Collectors; Chap. XI., 
Hysteresis and Heating of Armatures; Chap. XII., Alternating Magnetic Flux; Chap. XIII., Electromotors; Chap. XIV., Polyphase Cur- 
rents and Rotary Fields; Chap. XV., Magnetic Measurements ; Chap. XVI., Calculations in Inch Measures. Appendices:—I., Dimensions of 
Fundamental, Derived and Electromagnetic Units; II., Symbols and Formuls. Index. 


Hf. ALABASTER, GATEHOUSE & CO., 22, PATERNOSTER ROW, LONDON, E.C. 


(PATENT.) 
Suitable for High or Low speeds. 


Made also as Fast and Loose Pulley. 
Specially applicable for Electrical Work. 


OVER 100,000 HP. AT WORK. 


COWLISHAW, VALKERE & CO., 


Engineers and Ironfounders 
ETRURIA, STOKE-CN-TRENT. 


AGENTS WANTED WHERE NOT ALREADY REPRESENTED. 
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Suitable for all 
Types of Boilers, 
all kinds of 
Fuel, all 

Climates, 


18, 


[21] Vil 


NOW READY. 


Price 2s. 


POPULARLY EXPLAINED 


By HH. 


ASSISTANT EDITOR 


“ELECTRICAL REVIEW.” 


This work, which is beautifully illustrated, is designed to give in popular language an account of the progress of 


Electric Traction. 


The chief methods of employing electricity for traction purposes are explained, while the most 


noteworthy foreign and Continental systems are described and illustrated. 
It will be of great use to Members of Municipal Authorities and Tramway Companies who are considering the 


question of adopting Electric Traction. 


It is interesting to the general public, because English syatems are for the first time popularly explained. 


WHAT THE PRESS SAYS:— 


Belfast News Letter.—“ Excelleni little publication 


Contains a lot of | 


very useful information, is profuse in illustration, and to all who find an | 


—- in the subject of electric locomotion it possesses 62 pages of 
profit, 
Financial Times.—' 
trated, and comes at a very opportune moment, 

Dover Standard.— 
tance in the comprehension of the subject.” 

The me Mercury.— The members of the Electric Traction Committee would 

be wiser men if they knew all which is contained in these covers.” 

Bristol Times and Mirror.—* We warmly recommend this useful little book to 
all interested in electric matters.” 

Westminster Gazette.—“ An instructive little book by one who knows his subject 
thoroughly.” 

News.— The subject is remarkab! bly well illustrated, and the 

sieelas figures will be found valuable by interested in this import- 

subject.” 


“The work is thoroughly tt is well printed and illus- | 


““The excellent illustrations and diagrams are of great assist- 


Coventry Mercury.—* An interesting and easily comprehensible account of how 
electricity is generated and utilised for traction purposes.” 


Glasgow Herald.—“ Mr. Scholey’s book is beautifully illustrated and should be 
read by everyone desirous of having a general knowledge of the 
mechanism of electric traction by all the known methods.” 


Blackburn’ Times.—“It is a very interesting little manual, and its numerous 
illustrations give one an excellent idea of what our streets will look like 
when the overhead system is in use.” 


Invention.—“ Written in popular language and enriched by numerous illustra- 
tions should be the means of imparting much practical 
knowledge on the interesting subject of electric locomotion.” 


English Mechanic.—‘ . . . will be found useful by those who have to deter- 
mine pr or not electric tramways shall be admitted into a district.” 


Mechanical World.—‘ The book is one which will be welcomed by all who wish 
to become acquainted with the principles of electric locomotion, and as a 
popular resume of the present position of this important subject it leaves 
nothing to be desired.” 


PU BLISHBD 


H. ALABASTER, GATEHOUSE & CO., 


PATERNOSTER ROW, 


E.C. 
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THE 


GENERAL ELECTRIC 


IT IS TIME TO THINK ABOUT LIGHTING YOUR SHOPFRONTS 
AND WINDOWS. 


Don’t forget that we have the smartest and absolutely the Best arrangement for removing 
Outside Electric Shop Lamps. Hundreds in use, 


LARGE STOCK HELD OF OUR CATALOGUE ARTICLES. 


If you want anything specially designed call at our 


HEAD OFFICES, WAREHOUSES AND SHOWROOMS-— 
69, 71, & 88, Queen Victoria Street, LONDON, E.C. 


45, Chapel Btrost Man 

Peel Works, Adelphi, SALFORD. __< 71, Waterloo Street, ow. 

Works—< Brook Green, HAMMERSMITH. Branches 38, Corporation Street, Birmingham. 
CLERKENWELL. 3, Westgate Road, . 
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AND 


NEWCASTLE-ON-TYNE, 
17. SOHO SQUARE W. 


SLOW SPEED. 
HIGH 


DYNAMOS 


1121 


THE ELECTRICAL REVIEW. 


PUBLISHED Fripay, Pricey 4d. 
Office: 22, PATERNOSTER ROW LONDON. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY 


NOTICE TO ADVERTISERS. 
The following are the LATEST times up to which Advertisements can 
be received for publication in current week’s issue :— 


New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages, Thursday 2 p.m. 


TELEPHONE No. 15,077 : “INDICES,” LONDON, 


WHEATLEY KIRK PRICE & GOULTY 


(S8TABLISAED 1880), 
Electrical Auctioneers, Valuers, 


AND ARBITRATORS. 
Average Annual Valuations exceed £1,500,000 Sterling. 


49, QUEEN VICTORIA STREET, LONDON E.C. 


HE following Electric Light Plant is offered for Sale :— 


One Cornish Boiler, by J. Adamson, Hyde. 18 feet long, 5 feet 
6 inches diameter, working pressure 120 lbs. ‘ 

One 10 N.H.P. Vertical Compound Engine, with automatic 
expansion gear, by Davey, Paxman & Co. 

Two Elwell-Parker Dynamos (shunt), having each an output of 
60 amperes, at an E.M.F. of 65 volts. 

Two Worthington Steam Pumps, and 

One 4 N.H.P. Hindley Vertical Steam Engine. 

One Green’s Fuel Economiser with scraper gear. 

One Battery of 27 K-type, 33-plate E.P S. Accumulators. 

One Battery of 27 L-type, 3l-plate E P.S. Accumulators. 

Also Shafting, Belting, Deurance Wheel Valves, Exhaust Steam 
Injector, with Gcease Separator. 

The whole plant can be seen working any time by appointment. 

Cost £2,500, to be sold for £400, complete, or sold separately. 
Apply, the Hart Hoter, Windso-, 1499 


ABSOLUTE SALE. 


Messrs. RUTLEY, SON & VINE 


VULCANITE. 


HARBURG INDIA-RUBBER C. COMPANY. 


London Warehouse: F, WINTER, 188, London Wall, Wood St., E.C. 


OMPETENT MAN Wanted to cover cables with rubber 
compound, horizontal process. State wages required.—W. 
RickarD, Derby. 1390 


LERK.—For Accounts Department of Electrical Engineers. 
Preference given to one who has had experience in dis- 
secting prime cost records and making up invoices from same. 
Apply, stating age, salary expected, &c., to 1,405, ELECTRICAL 
Revirw, 22, Paternoster Row, London. 1405 


ENGINEER, practical, smart, immediately, 

to take charge of several men for installation work. State 
salary.—TayLer SmitH Evecrric Company, 77, George Street, 
Edinburgh. 1428 


| Young, Wanted in meter testing department. 
State age, experience, and salary required to CHAMBERLAIN 
AnD Hooxuay, Ltd., New Bartholomew Street, Birmingham. i415 


ite GINEER Wanted, to take charge of private electric light 
installation on gentleman’s property. Must be thoroughly 
capable, steady, and reliable man, and willing to look after other 
machinery on the estate as may be required. Wages, 303. per 
week, with house, coals, lighting and garden.—Apply by letter 
giving full particulars, copies of testimonials, &c., to 1,409, 
HMLECTRICAL REviEw, 22, Paternoster Row, London. 1409 


REMIUM PUPILS.—Large electrical manufacturing works, 
near London, have several vacancies.—Address 1,278, Euxc- 
TRICAL KEVIEW, 22, Paternoster Row, London. 1278 


ae sale of new and important manufacture in 
conjunction with own connection.—Apply, letter only, to 
& McInryrz, 12, Gt. Tower Street, E.C. 1378 


gee occurs for pupil who wishes to gain practical 
experience in electro-metallurgical work.—Apply 1,383, 
ExxctricaL Review, 22, Paternoster Row, London. 


WILL SELL BY AUCTION, 
On the premises, 2, Longford Street, Regent's Park, 
On Tuesday Next, at One sharp, 
THE 
STOCK & PLANT OF AN ELECTRICAL ENGINEER & ART METAL WORKER, 
Including a 34 H.P. Motor. 


Catalogues of the AvucTionrERS, 6, George Street, Euston 
Road, N.W. 1426 


CHEAP PREPAID ADVERTISEMENTS, 
Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 
Three consecutive Insertions for the Price for Two. 


*,* This Soale does not apply een SS, terms for which 
can on app ion, 


SITUATIONS VACANT. 


Where Advertisments are to be answered to a given number, letver, or 
nom de plume at the ELEcoTRiIcaL Review Office, applications for namee and 
of the wil be 


Original Testimonials should never be sent. 


SSISTANT Prime Cost Clerk Wanted. One who has had 
previous experience with a firm of electrical engineers pre- 
ferred.—Apply by letter, stating age, references and salary required, 
to & Potrer Unirep, 31, Wilson Street, Finsbury 
Square, E.C. 1433 


WS Man to look out orders and generally supervise 
the Sales Department of manufacturing firm. Reply, in 
confidence, stating where employed, experience, age, and salary 
expected, to 1,385, ExectricaL Revizw, 22, Paternoster Row, 
London. 1885 


ANTED —First-class Leading Hand and a few good Journey- 

men in an electrical instrument shop near London; those 

accustomed to switches, switchboards, &c., preferred. Must be 

non-society men.—Apply stating age, experience, and salary re- 
quired to 1,419, care of ExzcrricaL Review, 22, Paternoster Row, 
London. 1419 


ANTED at once, first-class instrument makers, those with 
knowledge of arc lamps preferred.—Apply Gro. Hint anp 
Co., Trafford Electric Works, Cornbrook, Manchester. 1401 


ANTED.—An Electrician capable of taking charge of elec- 
tric lighting plant, and to fill up spare time at lathe and 
vice.—Apply to Taz Watrorp ENGINEERING Works, Watford. 140; 


SITUATIONS WANTED. 


Where Advertisements are to be answered to a given number, letter, or 
num de plume at the ExzorricaL Review Office, applications for names and 
addresses of the Advertisers will be entirely a 


IL.E.E., 8 years’ experience, seeks engagement with good 

e firm, well up in dynamo design and manufacture, esti- 
mating and carrying out of complete installations.—1,358, Euxzc- 
TRICAL Review 22, Paternoster, Row, London. 1358 


[Continued on next page. ] 
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DVERTISING.—The Advertising Manager of the Edison 
and Swan Company from February, 1893, to July 22nd, 
1897, having left that company is desirous of obtaining a fresh 
engagement. He has a thorough knowledge of everything apper- 
taining to advertising at home and abroad, experience gained by 
actual residence in the principal commercial capitals of Great 
Britain, Canada, U.S.A., the Cape, and Australia. Moderate 
salary. Highest references.—Please address, Mr. Davip Scarr, 
Romford, Essex. 1408 


LE.E., six years’ mechanical and electrical experience, 
draughtsman, French, desires engagement.—‘“ C.P.,” 
17, Nevern Square, S.W. 1431 


(23), wants situation; experienced in design, 
drawing and testing of dynamos, motors, &c. German 
and French.—1,429, Exectricat 22, Paternoster Row, 
London. 


A= MANAGER of manufacturing works, with varied 

experience (A.I.E.E.), will shortly be open for similar 
engagement at home or abroad.—1,349, Deseaeace REvIEW, 22, 
Paternoster Row, London. 1349 


SSISTANT ELEOTRICIAN, experienced, wants situation, 
own tools. — 1,342, EnzcrricaL Revisw, 22, Paternoster 
Row, London. 1342 


S Engine Driver, Stoker, or in charge of hydraulic machinery ; 
many years’ experience.—References permitted to Editors 
Review. 1,396, ELzcTrican Review, 22, Paternoster Row, London. 


‘¢eo-g HAND seeks Situation; plant, wiring, telephones, 
bells. Good references.— 1,427, ExecrricaL Revirw, 22, 
Paternoster Row, London. 1427 


LECTRICIAN (Mechanic), 9 years’ electric work, accumula- 

tors, arc lamps, engines, &c., control of installation ; 

excellent references.—1,432, ELECTRICAL REvIEw, 22, Paternoster 
Row, London. 1432 


| ge pee (24), good address, seeks berth. Theoretical 

and practical. Six years’ practical experience, works and 
installation.—1,428, Review, 22, Paternoster Row, 
London. 1428 


LECTRICIAN, 7 years’ experience, charge of plant, arc lamps, 
wiring, telephones, accumulators, good references, own 


repairs.—1,414, ELEcTRICcAL REVIEW, 22, Paternoster Row, London. . 
1414 


[gpa (24), requires appointment installation work. 
Used to estimating, carrying out, lighting and bells. First- 

class references.—Address 1,417, Review, 22, Pater- 

noster Row, London. 1417 


LECTRICIAN with practical knowledge wishes for employ- 
ment. Willing to invest £200.—1,439, Enzcrricat Review, 
22, Paternoster Row, London. 1430 


ENGINEER (23) desires appointment, charge 

of lighting plant; central station experience; excellent 
references.—Address 1,418, ELectTricaL Review, 22, Paternoster 
Row, London. 1418 


| age coer pena 23, requires charge of plant (high or low 
tension) steam or gas engines, accumulators, own repairs 
and wiring.—W. S. Wison, Eve Road, Isleworth, Middlesex. i399 


Sa requires charge of plant or wiring, gas engines, 
dynamos, accumulators, bells, telephones, &c., references.— 
“EK. M.,” 175, Hammersmith Road, W. 1388 


| 


ARTICLES FOR SALE AND WANTED, 
PARTNERSHIPS, &c. 


m de plume the Havin Ofoe, applications for a 
nom plume Euzorzicat Review Office, a) Dames 
addresses of the Advertisers will be entirely : = 


ving increased their storage battery p are Now pre- 
pared to make additional contracts for scitmumlatens of 
all sizes. Power available ~~ and day. Telephone No. 6,994.— 
Pro & Raprorp, Lrp., 578, Hatton Garden, London, E.C. 4.» 


{oS Charging.—C. H. Cathcart & Oo., havi 
plant specially adapted for this purpose, charge cells of 
sizes promptly, ne: and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—8, Dorset Buildings, Salisbury Square, Fleet Street, H.C. 
(Telephone No. 65,266). oes 


DIREOT-COUPLED ENGINE and Alternator wanted on 
hire for about three months at central station near London. 
75 or 100 units; 2,000 volts, 100 alternations.—Particulars and 


price to 1,416, ELectricat Rrvirw, 22, Paternoster Row, London. 
1416 


caps for incandescent lamps required, with porcelain 
bases to fit Edison No. 1,425 Exgcrrican 
22, Paternoster Row, London. 1435, 


tye Compound Wound, by Anglo-American Brush 

Electric Light Corporation, 90 amps., 110 volts, 840 revs., 
for about 150 lamps, of 16 C.P. and several other dynamos and 
alternators by first-class makers, for sale, cheap.— WILLIAMS AND 
Son, South Bermondsey Station, London. 140, 


LECTRIC WELDING PLANT Required.—Particulars can 
be obtained from W. Macx1g, 77, Turnmill Street, E.C. i, 


PSTEIN ACCUMULATORS. — Set of 26 for sale; also 
Statter Dynamo, 60 volts, 75 amperes.—DxEaxRDEN, 7, Angel 
Lane, Stratford, E. 


i Engineering Works Partner wanted, or would 

sell outright, splendid chance for energetic young man with 
from £800 to £1,000 capital. connection. — Address 
“Partner,” care of Webb Ware, Esq., Solicitor, 5, New Inn, 
Strand. 1347 


OR SALE.—Griffia Gas Engine, 5} B.H.P., slide ignition; 
only worked nine months; in first-class condition; may be 

seen running any time at our works.—Ernsst F, Moy, Lro., 
Greenland Piace, Camden Town, N.W. 1419 


OR SALE,—New Crompton 16-inch Projector, Uhance mirror, 
high base, hand and automatic feed. Perfect condition. 
—Curistian & Parprs, Engineers, Hampton Wick. 


FFERS WANTED.— Cloth and leather bound volumes. 
Engineer, 1866—67; Engineering, 1882—83—84-—85 ; Me- 
chanical World, 1882—83—84;—Eleccrical Review, 1883—84—85 ; 
Electrician, 1882—83—84—85. Drxon, Imperial Buildings, New- 
castle. 1369 


LATINUM in any form and quantity, potas at highest 
Pp prices by Derpy & Co., 44, Clerkenwell Road, London. 6522 


ANTED, Electric Lamp Tops and Scrap Platinum.—Eprr 
AND Co., 256, Ferndale Road, Brixton. 1006 


ar? small tangent galvanometer in perfect condition.— 
1,424, ExecrricaL Review, 22, aternoster Row, 


London. 1424 


Lae: ENGINEER, M.LE.E., with long experience 

contracts, installation work and 
man ring, is open to a managership, good business connec- 
tion, used to men.—Address “‘ ENGINEER,” M. Catford, 
Esq., Brooklyn, Richmond Road, Twickenham. 1846 


re Electrical and Mechanical Engineer, good business 
man, able manager of men, requires appointment as works 
manager, or to take full charge of a branch; references are un- 
questionable.— Address 1,386, Review, 22, Pater- 
uoster Row, London. : 1386 


0 CONTRACTING AND CONSULTING ENGINEERS.— 
A.I.E.E., experienced, desires re-engagement; has served 
apprenticeship and over 4 years’ commercial experience.—1,379, 
KLECTRICAL KEvIEW, 22, Paternoster Row, London, E.C. 1879 


ay ANTED.—Situation as Armature Winder, three years’ ex- 


perience.—Fox, 74, Humberstone Gate, Leicester. 1395 


\ 7IREMAN, seeks situation, installation work thoroughly 
understood, could take charge small plant.—Address “ M.,” 
Weston House, Withington, Hereford. 350 


IREMAN, improver (20), seeks engagement, town or 
country. Experienced testing, &c.—1,344, ELECTRICAL 
ReviEw, 22, Paternoster Row, London. 1844 


For 
Price List 


S. HARRISON, 


Manufacturing Electr’cian, 


697, ORMSKIRK ROAD, PEMBERTON, 
& ELLESMERE MILL, NEWTOWN, WIGAN. 


Liberal Discount to the Trade. 


.-_- Electrical Engineer, well educated, seeks post as 
Assistant in electrical engineer’s office, or would manage 
branch business and superintend installatiou work, &c. Five years’ 
practical and theoretical experience at home and abroad. Central 
station experience; good testimonials. — 1,394, ELECTRICAL 


THE PHCENIX DYNAMO Plant, 
See our ie Advertisement 
MANUFACTURING CO., in 


First Friday in each month. 


Review, 22, Paternoster Row, London. 1804 L. GARDNER & SONS, DYNAMOS, MOTORS 
yo ENGINESE requires situation, West Africa or else- MANCHESTER. GAS ENGINES. 
where.—“G. H. B.,” 7, Arthur Road, Holloway. 1408 See Page Advertisement Third Friday of each month. 
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TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSFORMERS, &c. 


STAMPINGS OF ALL DESCRIPTIONS, | MAGNETS—Forged, Rolled, Cast or Stamped, 


DISCS up to Finished, 
60 inches diam. or in the Rough. 
SLOTTED WORK SLABS & BARS 
a specialty. in 
— Suitable Sections 
Cold Sawn to 
Results Guaranteed. lengths. 


ROLLED AND FORGED SHAFTING, EYE BOLTS MICA, COMMUTATOR SEGMENTS, &, 1243 


ROBERT JENKINS, 
WE HAVE BEEN ADVERTISING 


IRON-CLAD resistances on this page so long that you may have forgotten that 
we also run the 


“STEWART” ENCLOSED ARC LAMP, 


which is FIRST in quality, HIGHEST in economy, LONGEST in Life, SHORTEST in 
length, and LOWEST in price. 


Write for NEW Price List of NEW Types. 


STEWART ELECTRICAL SYNDICATE, LIMITED, 


5, NEW COMPTON STREET, LONDON, W.C. itor 


PURE CARBON 


(SSTABLISHED 1183.) 


Brand. 


LOWEST CURRENT RATES. 
Leclanche Plates, LIBERAL AND PROMPT SETTLEMENTS. 
Battery Plates, ASSURED FREE OF ALL LIABILITY. . 
Crucibles. RLECTRIC LIGHTING RULES (COPYRIGHT), 


Latest Edition, Supplied. 


APPLY 
CARBON SYNDICATE, LTD., 
89 VICTORIA STREET, S.W. F. B. MACDONALD. 
Telegraphic Address: “CABLE JUNO, OLD CHARLTON.” Telephone No. 8,423, 


JOHNSON PHILLIPS’ CABLES. 


DURABILITY—TESTED—GUARANTEED. 


Used by the BRITISH, COLONIAL, and FOREIGN GOVERNMENTS. 
Corporations, Vestries, Railways, Telegraph and Telephone Companies, and Contractors. — 


ED 4 VULCANISED.—LEAD COVERED.—ARMOURED. 


SAMPLES AND PRICE LISTS ON APPLICATION. 


BROOKS’ SEMI-SOLID SYSTEM UNDERGROUND CABLES. 


SOLE MAKERS—ADDRESS: 


JOHNSON & PHILLIPS’ ELECTRIC GABLE WORKS, 


OLD CHARLTON, KENT, England. 
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Gducational Notices. 


Official Uotices. 


ENGINEERING AND CHEMISTRY. 


CITY & GUILDS OF LONDON INSTITUTE. 


SESSION 189'7-98. 
HE Courses of Instruction at the Institute’s Central Technical 
College (Exhibition Road) are for Students not under 16 
years of age; those at the Institute’s Technical College, Finsbury, 
are of an Intermediate Grade for Students not under 14 years of 
age. The entrance Examinations to both Colleges are held in 
September, and the Sessions commence in October. Particulars 
of the Entrance Examinations, Scholarships, Fees and Courses of 
Study, may be obtained from the respective Colleges, or from 
the Head Office of the Institute, Gresham College, Basinghall 
Street, E.C. 
CITY AND GUILDS CENTRAL TECHNICAL COLLEGE, 
EXHIBITION ROAD, 8.W. 
A College for higher Technical Instruction for Students 
not under 16, preparing to become Civil, Mechanical or 
Electrical Engineers, Chemical and other Manufacturers, and 
Teachers. Fees for a full Diploma Course, £25 per annum. 
Professors :—Civil and Mechanical Engineering, W. C. Unwin, 
F.B.S., M.LC.E.; Physics and Electrical Engineering, W. E. AYRTON, 
F.B.S., Past Pres. Inst.E.E.; Chemistry, H. E. Armstrone, Ph.D., 
LL.D., F.R.S.; Mechanics and Mathematics, O. Hengici, Ph.D., 
LL.D., F.B.S. 
CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY, 
LEONARD STREET, CITY ROAD, E.C., 
Provides Courses of Intermediate Instruction for Day Students 
not under 14 years of age, preparing to enter Engineering and 
Chemical Industries. Fees, £15 per annum. Professors :—Physies 
and Electrical Engineering. 8. P. THompson, D.Sc., F.B.S. ; .Me- 
chanical Engineering and Mathematics, W. E. Daupy, M.A., B.Sc, 
M.I.M.E.; Chemistry, R. Metpoua, F.B.S., F.IC. 


JOHN WATNEY, 


City and Guilds of London Institute, Hon. Secretary. 
Gresham College, Basinghall Street, E.O. al01l 
THE ELECTRICAL & GENERAL ENGINEERING 


COLLEGE, 


PENYWERN HOUSE, EARL’S COURT. 


Principal: Bentor Instructor 
G@ W. de TUNZELMANN, B.Sc. M.1.B.E. | ©. OAPITO, M.LE.E., M.1.M.E. 


Extensive Laboratories, T Rooms, Dynamo Room, 
Steam Engine, Workshops. 
Recommended by most of the leading engineering firms. 11; 


Official Uotices. 


CITY OF CARLISLE. 


CENTRAL ELECTRIC LIGHTING STATION. 


HE CORPORATION OF CARLISLE invite Tenders for the 
following work in connection with their electric lighting 
station in Carlisle. 


Contract No. 1.— 
Boilers (Lancashire) and Mechanical Stokers. 
Contract No. 2.— 
Engines, Dynamos, Condensers, Pumps, &c., Steam, 
Exhaust, Feed and Drain Pipes. 
Contract No. 3.— 
Storage Battery. 
Contract No. 4.— 
Section A.—Switchboard for Dynamos and Feeders. 
Section B.—Boosters and Switchboard for Batteries and 


Contract No. 5.— 

Arc Lamps and their Erection. 
Contract No. 6.— 

Feeders, Mains, and Arc Lamp Leads. 


In Contract No. 2, it is a condition that the dynamo makers 
must = already constructed dynamos of at least 100 units 
capacity. 

Copies of any of the specifications, with forms of tender and general 
conditions, can be obtained, after Wednesday, the 28th instant, on 
payment of One Guinea for each (to be returned on receipt by the 
Corporation of a bond fide tender), at the office of Mr. Hznry C. 
Marks, City Surveyor, Fisher Street, Carlisle, or Dr. A. B. W. 
Kennepy, 17, Victoria Street, Westminster, London, S.W. 

The Corporation do not bind themselves to accept the lowest or 
any tender. 

‘enders on the prescribed form, enclosed separately in sealed 
envelopes, and marked “* Hlectric Lighting,” Tender for Contract 
No. (_ ), must be delivered at the Office of the City Surveyor, 
Carlisle, not later than sey. , August 19th next. 

y 


order, 
A. H. COLLINGWOOD, 
Town Clerk. 


Town Clerk’s Office, 


Carlisle, July 21st, 1897. Asta 


BOROUGH OF TORQUAY. 


ARC AND INCANDESCENT ELECTRIC LIGHTING. 
High Tension Alternating System with Rectifiers. 


HE TORQUAY TOWN COUNCIL require the services of 

thorcughiy competent persons to fill the following appoint. 

ments in connection with the generating station and electric light- 
ing installation of the Borough, viz. :— 


Engine Driver and Stoker must have had experience with 
Willans engines and Babcock boilers respectively. 

Applicants must state age, salary or wages required, and give 
full particulars of experience, and deliver their applications in 
writing, with copies of testimonials, or references, to the under- 
signed, not later than noon on Monpay 16th inst., endorsed 
*« Engineer,” or as the case may be. 

(Signed) 
FRED HEX, 
Town Hall, Torquay, Town Clerk. 
July 31st, 1897. 1977 


BOROUGH OF DERBY. 


DERBY CORPORATION ELECTRIC LIGHTING. 


HE CORPORATON are prepared to receive tenders for the 

supply of one alternating current dynamo and engine and 

= the supply to the present engine of one continuous current 
ynamo. 

Specification, &c., form of tender may be had on deposit of 
£1 1s. (which will be returned on receipt of a bona jide tender), 
from Mr. J. E. Stewart, Engineer, Electric Lighting Station, 
Derby, on and after August 7th, 1897. 

Tenders endorsed “ Electric Lighting Tender for Dynamo, &c.,” 
to be sent to the undersigned not later than 12 noon, AuGusT 
30th, 1897. 

The lowest or any tender will not necessarily be accepted. 

H. F. GADSBY, 
Town Clerk. 
Town Hall, Derby, 
August 3rd, 1897. 1375 


WALLASEY ELECTRIC SUPPLY. 
TO ELECTRICAL ENGINEERS AND OTHERS. 


HE WALLASEY URBAN DISTRICT COUNCIL are pre- 
pared to receive tenders for the Supply and Delivery of 
Alternating Current Transformers. Copies of the specification 
may be obtained on application to the Engineer, Mr. J. H. 
CRowTHER, at his office, Great Float, near Birkenhead. Sealed 
tenders, on the form provided for the purpose, addressed to the 
Chairman of the Gas, Water, and Electricity Committee, and 
endorsed “Tender for Transformers,” to be left at my office, as 
below, not later than 4 o’clock in the afternoon, on THURSDAY, 
Aveust 19th, 1897, The contractor will be required to enter into 
a bond, with approved sureties, for the due performance of the 
contract, which contract and bond will be prepared at the expense 
of the contractor. The Council do not bind themselves to accept 
the lowest or any tender. 
By Order, 


J. J. BURNLEY, 
Public Offices, Church Street, Clerk to the Council (pro tem.) 


Egremont, Cheshire, August 6th, 1897. 1408 


BELFAST HARBOUR. 
ELECTRIC LIGHTING. 


HE BELFAST HARBOUR COMMISSIONERS are pre- 
pared to receive tenders for the supply of the undernoted 
plant, or of portions thereof (which must be the very best of their 
respective kinds), in connection with the Extension of the Electric 
Lighting of the Quays at Belfast Harbour, viz: :— 
2 Dynamos. 
1 Switchboard. 
100 Arc Lamps. 
100 Tubular Masts. 
100 Isolating Switches, 
Mains and Junction Boxes. 


Delivery is to be made free into-the Harbour Commissioners’ 
Store, which is in the immediate vicinity of the Donegall Quay. 

Copies of Outline Specification, Form of Tender, and any 
further information required, may be obtained from the Harbour 
Engineer, Mr. G. F. L. Grxgs, to whose entire satisfaction the 
plant must be supplied. 

Sealed Tenders to be addressed to the Secretary to the Belfast 
Harbour Commissioners, endorsed “Tender for Electric Lighting 
Plant,” and sent in on or before Monpay, Avaust 23rd, 1897. 

The Commissioners do not bind themselves to accept the lowest 


or any tender. 
W. A. CURBIE, 
Harbour Office, Belfast, Secr 
August 7th, 1897. 1403 
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OPTED AT EDINBURGH, SUNDERLAND, SHOREDITCH, LEYTON, BEDFORD, \ 
PRESTON, OHELMSFORD, BRADFORD, PORTSMOUTH, 

MANCHESTER, EASTBOURNE, STAFFORD, 8ST. PANCRAS, 

WAKEFIELD, KILLARNEY, &c., 

And by the London Supply Companies. 


WD 


UNDERCROUNDSELECTRIC MAINS® 
DOULTON & CO., Lambeth, LONDON,S 


LAMBETH, LONDON, 8.8. BIRMINGHAM, Granville St, 
WORKS: REGIS, STAFFS. DEPOTS: LIVERPOOL. Sohe St. 


SMETHWICK, nr. BIRMINGHAM, MANCHESTER, Deansgate, 
HELEN’S, LANCS. GLASGOW, Bothwell St, 
BURSLEM. PAISLEY,NB. PARIS, PARIS, Rue de Paradis. 


SUCCESSORS IN THF 


AMMETER, VOLTMETER, AND SWITCH BUSINESS 


NALDER BROS. & CO., 


is, RED LION STREET, CLERKENWELL, EC. 


SOLE MAKERS OF THE 


N.C.S. AMMETERS & YOLTMETERS. 


HIGH INSULATION, 


JEWELLED 
6-INCH BEARINGS, 
ACCURATE, 
BRASS COVER, RELIABLE, 
BRASS BASE, HANDSOME. 
TERMINALS MADE IN 
AT BACK. ENGLAND. 


1896 Type, 6-inch Dial. 


SOLE ADDRESS: 
34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 


AGENTS :—Messrs. W. McGEOCH & Co., 108, Argyle Street. G'asgow; and Mr. S. JEVONS, Electric 
Stores, Minories, Birmingham. a160 


Cloth, 8vo, 282 Pages, 148 Illustrations, Price 10s. 6d. Post Free. 


ELECTRICAL BOATS AND NAVIGATION. 


By THOMAS COMMERFORD MARTIN and JOSEPH SACHS. 


CONTENTS :—Chapter I.—Electrical Boats : Historical and Introductory—Primary Battery Boats. Chapter II.—Storage Battery 
Boats; Preliminary; Single Launches. Chapter III.—Storage Launch Fleets and Passenger Boats. Chapter 1V.—Special Features of 
Storage Launch Operation and Charging. Chapter V.—Special Electrical Craft—Row Boats, Catamarans, and Paddle-wheel Boats. 
Chapter VI.—Submarine Electric Torpedo Boats. Chapter VII.—Dirigible Electric “Torpedoes” for Warfare and Life Saving. Chapter 
VIII.—Some General Considerations on Electric Launch Requirements. Chapter IX.—Canal Boat Propulson; Historical—Erie Canal. 
Chapter X.—Conditions Entering into Canal Boat Propulsion. Chapter XI.—Methods of Applying Electricity to Canal Boat Propulsion— 
Boats ae with Motors. Chapter XII.—Methods of Electric Canal Boat Propulsion with Motor Exterior to Boat. Chapter XIII.— 
Generating Plant and Distribution. Chapter XIV.—Resistance of Canal Boats—Comparison of Cost, Propeller v. Hauler. Chapter XV.— 
Propulsion; Resistance of Boats and Propellers; Paddle-wheels and Screws. Chapter XVI.—Miscellaneous Uses of Electrical Power 
Chapter XVII.—Storage Batteries, Motors and Dynamotors. 

This interesting book covers all the branches of the new arts of utilising electric power for purposes of boat propulsion, electric launch 
work, submarine electric boats, electrical torpedoes, the o ion of boats in connection with electric railways, the use of electric power on 
canals, &., &c. The student and inventor will find it of new ideas and novel suggestions, as well as embodying a great variety of 


Ldn: H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, E.C. 
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FOR 
Laboratories, 


Testing and 
Special Purposes. 


PYKE, HARRIS & CO, 


LIMITED, 


34, New Tothill Street, 
WESTMINSTER. 


ELECTRICAL WORKS, 
LIMITED. 


°sNEWTO 


Makers of High-Class, Direct-Coupled, or 
Belt-Driven 


Fitted with Improved Patent. Self-Oiling Bearings, 
or fixed Field-Magnets. 


ALSO MANUFACTURERS OF 


ALTERNATORS AND 
TRANSFORMERS. 


CORRESPONDENCE SOLICITED AND ESTIMATES GIVEN. 


THE 


“SUNBEAM” 


LAMP CO.. 
GATESHEAD-ON-TYNE. 


LONG LIFE! HIGH EFFICIENCY! 


All Lamps Guaranteed 
ENGLISH MADE. 


ALL TERMINALS. ALL VOLTAGES UP TO 280. Lonoon Orrice: 50, FENCHURCH ST., E.C. 


1150 


NOW READY. 75 Illustrations. Post Free 7s. 6d. 


APE PLIED MAGNETISM: 


AN INTRODUCTION TO THE DESIGN OF ELECTRO-MAGNETIC APPARATUS 
By J. A. KINGDON, B.A. 
H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, London, E.C. 
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DYNAM: 


TELFPFONF No. 300 


Fig. No. 133. 140-KILOWATT DYNANO, 400 REYS. 


TURNER BROS, 


Telegraphic Addreu: “SHBETIRON, LONDON.” 


FORGINGS FROM THE HAMMER, & MACHINED TO ANY DIMENSIONS. 


CLARKE, CHAPMAN CO., 


¢ HLHOTRICAIL HNGINEDRS. 


Continuous Current Dynamos, Alternators, 
Blectric Motors, 
_ Slow-speed Direct-coupled 
Engines and Dynamos 


For Ship Lighting, &c. 


SEARCH LIGHT PROJEOTORS, ARO LAMPS 


OONTRAOCTORS TO ADMIRALTY. 


GATESHEAD-ON-TYNE. 


TELEGRAPE USED.] 


Established 1837. Telegraphic Address: ‘‘ Unsworth, Derby. 
a... UNS Ee GREEN LANE MILLS nadia 
DER. 
Manufacturer of Electrical Wires of every description for Electrical Instruments, Dynamo Machines, Telephones, and Electric Bells. 


INSULATED LINE WIRES AND CABLES. 
London Agents:-JOHN DAVIS & SON, 118, Newgate Street, 
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WESTERN ELECTRIC 


MANUFACTURERS OF 


TELEPHONE 


EXCHANGE ‘APPARATUS. 


79, COLEMAN STREET, LONDON, E.C, 
CHICAGO, NEW YORK, ANTWERP, PARIS, & BERLIN. 1 


CROMPTON 


DYN AMOS, ARC LAMPS, 


MEASURING INSTRUMENTS OF HIGHEST ACCURACY AND LOWEST PRICE 


ALTERNATORS MOTORS. 


ELECTRICAL UNDERGROUND MAINS, &c., 


ARE MANUFACTURED BY 
( MANSION HOUSE BUILDINGS, LONDON, E.0. 


Telephone No. 1,668. 


Telegraphic Address: “ CromPron Lowpon.” 
ARC WORKS, CHELMSFORD. 
Telegraphic Address “Crompton, CHELMSFORD. . 


1, LILLIE RD., (8,680) 


Coking and Heating Department-—35, QUEEN VICTORIA ST., LONDON. 


POCKET PRICE LIST AND USEFUL FORMULZ (Including Magnifying Glass), Post Free, 18 Stamps. 
CROMPTON’S (Trotter’s Patent) WIRING SLIDE RULE, 2s., Cloth Case, 2s. 6d., Leather Case, 8s, 


THE FOWLER-WARING CABLES COMPANY LIMITED. 


110 FENCHURCh STREET. EC. 


ALL CLASSES OF VULCANIZED AND PURE INDIA RUBBER WIRES AND OABLES. 
Sole Manufacturers of 


LEA D-CovERED cABLES 


UNDER THE COMPANY'S PATENTS 


FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, TRANSMISSION OF POWER, 
Amd Underground Installations of every kind. 


SPECIAL ANTI-INDUCTION TELEPHONE CABLES. 
UNAFFFOTED BY HEAT STEAM SHIPS, DOOKS, 
MECHANICAL STRENGTH CHEMICAL WORES, 
HIGH INSULATION, FACTORIES. MINES 
LOW CAPACITY & DAMP PLAOES, &e. 


GOLD MEDAL, } References & Particulars 
PARIS EXHIBITION. on Application. 


WorES: NORTH WOOLWICH. H. 
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Electre-Magnets,—The English Varley Duplex Magnet 
Company, Limited, has been formed for the wholesale manufacture 
of electro-magnets, telephone and medical induction coils, bell mag- 
nets, gas lighting spark coils, &c., on similar lines to those of the 
parent company in the United States, which is known as the Varley 
Duplex Magnet Company, of Jersey City, N.J., of electro-magnets 
for every known purpose for which a magnet is applicable. Their 
specialty is the duplex magnet, in which a covered and bare wire are 
wound simultaneously, thin onion skin or rope fringed paper separat- 
ing the layers. By this method it is stated that many extra turns 
are obtained by reason of half of the insulation being dispensed with. 
The gain in turns per layer is said to be very marked, and, although 

r is used between each layer, the complete magnet is smaller 
than the ordinary wound magnets. The English company has com- 
menced vperations at 24, The Strand, Derby, and carries on business 
exclusively as manufacturers. 


Extensions,— Messrs. Russell & Russell inform us that 
owing to pressure of work, they have been compelled to extend their 
offices at 49, Victoria Street. The new department will include a 
show room of electric light fittings for all purposes. 


Madrid Exhibition of Spanish Industries. 1897.— 
The Department of Science and Art has received, through the Foreign 
Office, a copy of a despatch enclosing a translation of a Royal decree 
for the holding of an Exhibition of Spanish Industries in the Palace 
of Arts and Industry, Madrid, this year. The exhibition will be 
opened on October 20th. 


Outing.—The annual beanfast of the workmen of the 
Chelsea Electricity Supply Company took place on Saturday last at 
the ‘ Abercrombie,” Queen Street, Arundel, Sussex. The chair was 
taken by Mr. G. Cranham, treasurer, who in suitable terms proposed 
the continued prosperity of the company, coupling with the toast 
the names of those on the engineering staff. He said that the fact 
was well known that the company were extending their mains to all 
the important parts of Chelsea, and owing to the great demand they 
had found it necessary to add to the number of sub-stations. The 
company, which had been in existence 10 years, now had some 1,200 
customers, and a new central station was under construction in Alpha 
Place. Other toasts were drunk with enthusiasm. 


Personal.—Mr. F. T. Eggers has ceased to be Managing 
Director and Secretary of the Electrical Company, Limited; Mr. 
Otto Loewi and Mr. Jacob Stottner having been appointed joint 
managers, and Mr. O. Loewi secretary. 


South African Notes.—We cull the following news 
from the British and South African Export Gazette :— 

An electrical pumping plant is now being erected at the Consoli- 
dated Main Reef mine. The plant will include a 40-kw. generator, 
a station pump, a sinking pump, and two 15-H.P. motors. 

The electric installation at the May Consolidated mine is now 
complete. 

A 50-H.P. dynamo is under order for the Nourse Deep mine. 

A generating plant, consisting of two 85-kw. three-phase gene- 
rators, has been supplied to the Rietfontein A gold mine by Messrs. 
Brown, Boveri & Co., Baden, Switzerlend. These generators will 
supply three motors of 85, 65 and 25-B.H.P. respectively, with cur- 
rent at 1,100 volts pressure and a periodicity of 50 cycles per second, 
for the several purposes of milling, lighting, and driving the pumps 
and lathe in the cyanide works. 

The Town Council of Cradock, Cape Colony, have in contemplation 
the installation of the electric light in the town, and orders for elec- 
tric fittings, &c., will shortly be given out. 

By a recent enactment of the Cape Parliament, a sum of £5,000 is 
to be expended in the electric lighting of the Cape Houses of Parlia- 
ment. 


en! 

An electric lighting installation will, we are informed, shortly be 
ordered for an additional wing to the Kimberley Public Library, Mr. 
Rhodes having given £2,000 towards the general scheme. 

The Town Council of Port Elizabeth, Cape Colony, are prepared 
to receive tenders for lighting the streets and municipal buildings 
of Port Elizabeth by electricity in consideration of the grant of a 
concession for the exclusive right of supplying electric current 
through the streets and roads of the town, to private houses, stores, 
&c., for terms of 5, 15, 20, 25, or 30 years respectively. There are, 
approximately, about 54 miles of streets in the town, which is at 
present lighted by 380 gas lamps of reputed 16 candle-power. The 
municipal buildings consist of Town Hall, Municipal Offices, Morn- 
ing Market, Feather Market, Wool Market, and Museum. The main 
streets are to be lighted by arc lamps, and the side streets and muni- 
cipal buildings by incandescent lamps. The tenderers must state at 
what sum per annum they are prepared to adequately light the 
streets and municipal buildings for the various periods mentioned 
above, if they are granted a concession for any one of the periods 
referred to. Tenders should be delivered to the Agents of the 
Municipality, Messrs. Davis & Soper, 54, St. Mary Axe, London, 
E.C., on or before September 21st. 

The Natal Government estimates for the next financial year in- 
clude an item of £800 for a battery, instruments, and other tele- 
graphic material. 

By a recent vote of the Cape Parliament, a sum of £2,695 is to be 
devoted to the increase of the telegraph wiring of sundry stations on 
the Cape Government railways. 

By the decision of the Government of the South African Republic 
to connect Amersfoort with Pretoria by telegraph, and to erect a 
telegraph station in the former place, the opportunity for tendering 
for the needed telegraphic plant is afforded. 

A sum of £3,000 is set down in the Natal Government estimates 
for the ensuing financial year for the acquisition of a new switch- 
board and for other improvements to the State telephone system. 


Roger Dawson, Limited.—A_ general meeting of the 
members of this company will be held at 3 and 4, Lincoln's Inn 
Fields, W.C., of Mr. E. ¥. Hick, the solicitor of the company, on 
Thursday, September 23rd, at 1 o’clock in the afternoon, for the pur- 
pose of having an account laid before the company showing the 
manner in which the winding up has been conducted and the pro- 
perty of the company disposed of, and of hearing any explanation 
that may be given by the liquidator (H. B. Johnson). 


The Crystal Electric Lamp Company, Limited.— 
At an extraordinary general meeting of this company held on August 
3rd, resolutions to the effect that the company be wound up and 
Mr. Horace Stanley Deacon, of St. Stephen’s Chambers, Telegraph 
Street, E.C., be appointed liquidator, were confirmed. 


The Electric Lighting of Ballrooms.—The lighting at 
the Marchioness of Bute’s Ball, given at Cardiff last week, was a 
great feature. Light equivalent to 4,000 8-C.P. was used, and this 
was arranged by Messrs. Clay Bros. in three weeks. 


The Epstein Electric Accumulator Company, 
Limited.—Mr. P. W. Northey has been appointed receiver 
and manager of this company, with a view to reconstruction. 


The National Electric Free Wiring Company, 
Limited.—The directors have appointed Mr. B. H. Jenkinson, for- 
merly with Messrs. Crompton & Co., Limited, to the position of 
engineer and works manager. Mr. H. J. Nisbett is now district 
— of the Blackpool centre, and the secretary is Mr. Percy B. 

on. 


ELECTRIC LIGHTING NOTES. 


Accrington,.—It is said that the Town Councii is about 
to invite tenders for the erection of a central station and plant for 
electric lighting, for which the Local Government Board have 
sanctioned an expenditure of £10,000. 


Aberystwyth.—The electric light has been installed in 
every room of the new Hotel Cambria. The work, which has several 
special features, has been carried out by Mr. E. E. Putland, A.1.E.E., 
who is also the manager and engineer to the local supply company. 
The Queen’s and the Waterloo Hotels have also recently had a large 
number of lights installed in their public and private rooms. 


Belfast Harbour Lighting.—It will be seen from our 
Official Notices that the Harbour Board has determined to light the 
Dufferin and Salisbury Docks districts. 


Bexhill,—The Bexhill provisional order has been passed 
by the Chairman of Ways and Means. 


Birkenhead,—A Local Government Board inquiry has 
been held with reference to an application of the Corporation to 
borrow £20,000 for electric lighting. 


Burnley.—The Town Council has decided to borrow 
£25,000 for the enlargement of the electricity works. 


Cannock.—A special meeting of the District Council is 
pork be held to consider the question of applying for a provisional 
order. 


Cardiff,—A resolution brought before the County Council 
to increase the salary of Mr. Appelbee, the electrical engineer, from 
£200 to £300, has been carried by a large majority. 


Chesterton.—An electric lighting scheme, involving an 
expenditure of £6,800, has been submitted to the Council. 


Colne.—The Town Council are inclined to apply for a 
provisional lighting order. 

Electric Lighting in Italy.—Good progress is being 
made with the establishment of a central station at Ebola. It has 
also been decided to light the public streets of Albengabz by elec- 
tricity. 

Electric Lighting in Germany.—It is proposed to 
establish a central station at Altera for electric lighting and power 
purposes. Additional plant is slso about to be put down at the 
central station at Rendsburg. 


Electric Lighting in France.—A 45 years’ conzession 
has just been granted for the electric lighting of the little town of 
Miribel. 

Electrical Engineering in Germany,—Messrs. Brown, 
Boveri & Co., of Baden, Switzerland, are at work on the erection of 
a large central station at Bingen, to furnish the necessary electrical 
energy for the lighting of that town, and also for the operation of an 
electric tramway between Bingen and Kreuznach. 


Gateshead-on-Tyne.—The Imperial Electric Light and 
Power Company have notified the Town Council of their intention 
to apply for a provisional order. 


Glastonbury.—The necessary steps are to be taken by 
the Town Council to keep the matter of electric lighting in their own 
hands. 
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Dewsbury.—The Lighting Committee recently reported 
that there has been an increase in the demand for electricity. 


Dundee.—The Corporation electricity receipts for the 
past three months amount to £811, an increase of £124. 


Godalming.—At the quarterly meeting of the Godalming 
Town Council on Thursday night (August 5th) the Electric Lighting 
Special Committee presented a report in which they embodied a 
report from Messrs. Kincaid, Waller, & Manville as to the proposed 
establishment cf a municipal electric generating station at Godalming. 
They had obtained an estimate for a low tension continuous current 
system, which Messrs. Fowler put down at £11,180; and this capital 
expenditure was calclulated to produce a nef profit cf £616 per 
annum, 


Hampstead.—It has been decided by the Vestry to adopt 
the Wright indicator system of charging. 


Harrogate, — The question of spending £16,500 on 
extending the Corporation lighting system is being considered. 


Hartlepool.—The Town Council has decided to spend 


£30,000 on an electric lighting and dust destruction scheme. 


{slington.—The London County Council have sanctioned 
the Vestry borrowing £40,500 and £7,000 for electricity work, re- 
payable in 40 years at £2 17s. 6d. per cent. 


Larne,—The Town Commissioners have decided to take 
the necessary steps to obtain powers for the supply of electricity. 


Lighting of Edgware Road.—The Marylebone Vestry 
has decided to co-operate with the Paddington Vestry for the lighting 
of Edgware Road. 


Lincoln.—Contracts have been accepted for the various 
parts of the electric lighting plant. 


Liverpool.— Major-General Crozier, of the Local Govern- 
ment Board, held an enquiry on Wednesday into the proposal of the 
Corporation to borrow £100,000 for electric lighting purposes. 


Lowestoft.—T wo companies, the Great Western Electric 
Light and Power Company, and the Imperial Electric Light and 
Power Company, have given notice of their intention to apply for 
provisional orders. 


Margate.—.\ special meeting of the Margate Town 
Council was held on Friday to consider the Committee’s report as to 
electric lighting and the Isle of Thanet Light Railway (Electric) 
scheme. The directors of the Isle of Thanet Gas Company wrote 
that they had taken the advice of the leading electrical engineers 
and were now able to state that should the powers under the Pro- 
visional Order be transferred to the Gas Company, they would pro- 
pose to supply electricity at 64d. per unit for private lighting and 
54d. for the street lighting, and the directors will also be prepared 
to allow the Corporation one-eighth share of the clear profits after 
charging all proper expenses for the production, supply, maintenance, 
and depreciation. The engineers consulted were Sir F. Bramwell, 
Bart.,and his partner Mr. Graham Harris. The Isle of Thanet Light 
Railway (Electric) Company offered to take over the Provisional 
Order and supply electricity for public lighting at 24d. per unit and 
at 64d. per unit for private lighting. It was resolved to accept the 
latter offer, subject, of course, to an agreement being drawn up con- 
taining certain conditions as to terms. 


New Brompton,—The directors of the Chatham, Roches- 
ter and District Electric Lighting Company are completing their 
preparations for launching their enterprise in New Brompton, and in 
a very few days they will be ready to supply electric light and energy 
throughout the neighbourhood. The new works are well built and 
splendidly equipped, and with the sanction of the Urban District 
Council the directors propose illuminating the public streets with 
the electric light for a few weeks free of expense. 


Newport,—Mr. J. T. Marsh held an inquiry at Newport 
last: week, on behalf of the Local Government Board, into an applica- 
tion for permission to borrow £31,000, for the purpose of the exten- 
sion of the electric lighting of the town. The Town Clerk informed 
the inspector that in 1893 an application was made to borrow 
£28,000, which was sanctioned. The electric light works were opened 
in October, 1895. Further money was required, and an application 
to borrow £11,000 was sanctioned. The gross profits of the under- 
taking to June, 1896, amounted to £224, but there were certain 
financial liabilities which made this a deficit of £1,410. Up to 
March, 1897, there was a gross profit of £864, but the obligations for 
repayment of loans, &c., turned it into a debit of £962. There was 
every reason to expect a large increase in the demand for electric 
light, and the Corporation want funds to carry out additional works. 
Mr. R. Hammond, the consulting engineer, having given evidence 
with reference to the details, the Inspector said he would view the 
works and report to the Local Government Board. 

The Chairman of the Newport Gas Company declared, at a 
meeting of the company, he had no fear of electricity as a com- 
peting illuminant, for incandescent gas lights were getting 
more popular. In his opinion it was impossible to produce elec- 
ed at a price to compete with gas at the Newport price. We 
shall see. 


Perth.—The Electricity Committee are to meet a repre- 
sentative of Messrs. Edmundsons on the subject of an installation. 


Pocos de Caldas.—Messrs. Arens Bros., of Rio, have 
signed a contract for lighting this place by electricity. 


Southampton.—A report recently presented by the Elec- 
tric Lighting Committee shows that considerable progress is being 
made with the new electricity works. 


Stockton.—As only 12 months of the last extension of 
the Board of Trade order now remains, the Corporation have decided 
to go into the question of electric lighting, and the gas manager has 
been instructed to prepare a report. 


Warrington.—A special meeting of the Town Council is 
to be held on September 7th to consider the question of applying for 
a provisional order. 


York.—The question of a dust destructor is said to be 
postponed, “inasmuch as it was not improbable that the electric 
lighting of the city and the provision of a destructor might be more 
or less bound up together.” 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Airdrie,—Negotiations on the subject of electric tram- 
ways between Airdrie and Coatbridge are pending between the Town 
Council and firms of contractors. 


Bristol.—The Sanitary Committee recommend the (or- 
poration to oppose the application of the Tramway Company to con- 
struct a light railway from Cloud’s Hill to Hanham. 


Broadstairs.—The District Council have again had the 
matter of the Isle of Thanet Electric Railways before them, and 
ve been practically arranged with the company promoting 

e scheme. 


Cardiff—Mr. John Keith has been appointed temporary 
assistant to the Borough Engineer to prepare Parliamentary plans for 
12 miles of electric street tramways. 


Coventry.—Additional cars have been placed on the 
Coventry lines with the result that a ten minutes service is now in 
vogue. 


Electric Traction in Germany.—The Cassel Tramways 
Company has obtained official permission to convert its horse tram- 
ways into electric lines. 


Electric Traction in Austria,—An electric tramway 
has just been completed and opened for traffic in the town of Czer- 
nowitz. 


Electric Haulage on French Canals,—La Societé de 
Traction Electrique de Bateaux sur le Canal d’Aire et la Drule avec 
Extension jusqii’s l’Escaut, is the somewhat long but explanatory 
title of a company which has just been formed at Douai, with a 
capital of £68,000, 

Electric Traction in Hungary.—A proposal to cou- 
struct an electric railway between Debreezin and Nagyvarad is at 
present under consideration. The line would be no less than 60 
kilometres long. 


Electricity in Clayworks.—It is said that Messrs. 
Veale & Co., of St. Austell, are about to introduce electrical driving 
in the Truro clayworks. 


Liverpool,—The recommendations of the tramway com- 
pany to equip an experimental line for electrical working, particulars 
of — were given in our last issue, have been adopted by the City 
Council. 


Look After the Motor Man.—A< paragraph taken from 
an article by Mr. Walter Munroe, in the American Electrician, is 
worth bearing in mind :—“ The road which provides a careful method 
of training and looking after its motor men and has a methodical 
system of inspecting its entire apparatus will find that it has saved 
a considerable amount in its operating expenses.” 


Manchester.—The Special Committee of the Manchester 
Corporation appointed to consider the working of the tramways has 
passed a resolution recommending that when any change takes place 
in the motive power electricity shall be adopted, the supply to be 
obtained from the Corporation electricity works. The resolution is 
intended to take effect whether the tramways remain in the hands of 
the Tramway Company or are taken over by the Corporation. 


Operation of Bridges by Electricity—The River 
Weaver Trustees are carrying out improvements on the river Weaver 
which include two swing bridges to be operated by electricity. 


Seaforth.—The Tramway Committee has recommended 
the District Council to wait further developments in electric trac- 
tion. The Committee has, however, been instructed to obtain further 
information on the subject. 


Stockton.—The Tramways Committee of the Corporation 
have resolved to inspect the electric tramways at Leeds, with a view 
to their introduction into Stockton. 


Sheftield.—The Corporation have resolved to commence 
the conversion of the tramway system into an electrical one, and to 
extend the system. The following firms have been asked to revise 
and amplify their tenders according to particulars to be supplied by 
the City Surveyor:—The British Thomson- Houston Company, 
Messrs. Siemens Bros., Messrs. Dick, Kerr & Co., and Messrs. Davy 
Bros., Limited. 


at 
— 
tric 
Co! 
En 
the 
iro! 
ma 
the 
dif 
4 
“y 
4 
Es 
; bE: 
wa 
Th 
thi 
Tr 
pa 
th: 
the 
pr 
: a 
yer 
vic 
of 
Li 
— an 
thi 
ase va 
rec 
th: 
De 
Bi 
Zi 
A 
Cs 
b 
: 


Vol. 41. No. 1,029, Auausr 13, 1897.] 


THE ELECTRICAL REVIEW. 215 


South Staffordshire Tramways.—The British Electric 
Traction Company have taken over the agreement made by the Elec- 
tric Construction Company with the South Staffordshire Tramways 
Company for the electrical equipment and working of these tram- 
ways. 


The Work of Traction.—Some interesting tests, says 
Engineering, have recently been undertaken in France with regard to 
the power required for the propulsion of vehicles, fitted with ordinary 
iron rims and pneumatic-tyred wheels, and the results showed a 
marked all-round advantage by the pneumatic wheels. A Table of 
the pull required, reduced to kilogrammes, shows the results with 
different roads and different loads :— 


Snow. 

Iron Pneumatic 
rims. tyres. 
Kilog. Kilog. 
Empty vehicle, walking “et 17:86 11°45 
» trotting 29°60 15 27 
150-kilogramme load, walking ... as 17 83 1271 
trotting ... 31:17 17:96 

Wet Roads. 
Empty vehicle, walking is ane 16:00 10°50 
re trotting 19°55 12:97 
150-kilogramme load, walking ... ca 17:30 12°43 
trotting ... 23°00 14:16 
New and Dusty Road 

Empty vehicle, walking 17°42 14:05 
» trotting 20°41 15°95 
300-kilogramme load, walking ... 20°75 1914 
trotting... ... 29°70 16:40 


Experiments were also made with various pressures in the tyres— 
8 and 44 atmospheres—but there did not seem to be much difference 
between the two. 


Neath Tramways.—A special meeting of the Neath 
Town Council was held on Monday to receive the report of the tram- 
_ways company respecting the leasing of the tramway undertaking. 
The Town Clerk read the report, which showed that there had been 
three tenders: Mr. Matthew Whittington, of Neath; the British Gas 
Traction Company, Limited, and the British Electric Traction Com- 
pany, Limited. All the tenders were based upon the assumption 
that the permanent way would be repaired by the Corporation, and 
that the latter would also be responsible for keeping the lines in 
proper repair. Mr. Whittington offered to work the line (by horse 
power) on a lease of 14 or 21 years at £100 per annum. The British 
Gas Traction Company, Limited, offered to take a lease of seven 
years, to be extended for a further period of seven or 14 years, pro- 
vide gas motor cars and a suitable service, and pay an annual rental 
of £1,300. The tender of the British Electric Traction Company, 
Limited, was very intricate, and although they offered £1,700 per 
annum, yet there was a proviso that at the end of the 21 years’ lease 
the Corporation should purchase the plant of the company at proper 
valuation, and this was considered objectionable. The committee 
recommended the adoption of the British Gas Company’s tender, and 
this the Council confirmed. 


The Van Depoele Patent.—The United States Circnit 
Court of Appeal has given a decision which sets aside the Van 
Depoele fundamental claims to the invention of the overhead trolley, 
though the patent had been previously upheld in other courts. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs :— 


CaBLEs. Down. Repaired. 
Brest-8t. Pierre (Anglo, 1869) April 6th,1893 ... ae 
West Indies— 
8t. Croix-Trinidad 


Nov. 30th, 1896... 
Cayenne-Pinheiro (Brazil) July 22nd, 1897 ... “ 
Amazon Company’s cable—- 

Parintins-Itacatiara ... May 5th, 1896 ... 

Obidos-Parintins Dec. 7th, 1896 ... 
Zanzibar-Mombassa ... Joly 13th, 1897... 
Cyprus-Latakia ... July 23rd, 1897 
Aden-Zanzibar ... July 28th, 1897 ... 
Capetown-Mossamedes .. Aug. 7th, 1897  ... Aug. 10th, 1897. 


LanDLINEs. 
Trans-Continental line be- 


‘ yond Mazol March 12th, 1896 ... =p 
arthagena - Barranquilla 
(Columbia) July 4th, 1896 ... 
Siberian landlines— 

Omsk-Tomsk . Aug. 2nd, 1897... Aug. 5th, 1897. 


erkne Oudinsk-Tehita Aug. 7th, 1897... Aug. 9th, 1897. 
sug. 9th, 1897 


April 19th, 1897.—Chio-Syra route impracticable. 

April 19th, 1897.—During war between Turkey and Greece, cable 
between Trieste and Corfu cannot be used for messages for Turkey ; 
they must be sent vid Bosnia, Montenegro and Servia. 

The Ottoman Government announces that messages in secret 
ee may not be sent to the Greek Minister. and Consul in 
Turkey. They are to be sent in plain language. 


April 21st, 1897.— The Greek Administration prohibits secret 
language for private telegrams for Greece. 

April 25th, 1897.—The Hellenic Administration notifies delay on 
press messages emanating from Greek provinces by reason of the 
lines being blocked. . 

April 26th, 1897.—The Ottoman Administration notifies that, until 
further notice, private telegrams for Crete must be written only in plain 
Turkish or French language. 

August 5th.—Eastern Company announce owing to interruption of 
pov Coast route, messages for South Africa are subject to serious 

elay. 

August 7th—Communication with South and East Africa tempo- 
rarily interrupted by both routes. 

August 10th.—Eastern Company announce that traffic for South 
and East Africa is still subject to serious delay. 

The Administration of the Argentine Republic announces the re- 
opening to international service of the office of the Compania Tele- 
grafica Del Rio de la Plata, at Buenos Ayres. 


Bideford.—A telephone exchange is to be established for 
Bideford, Torrington and Barnstaple. 


Submarine Telegraph Contract (Bermuda and 
Jamaica).—Mr. Hanbury moved in the House of Commons, yester- 
day week, that the contract dated August 2nd, 1897, entered into 
with the Halifax and Bermudas Cable Company for the construction, 
laying, and maintenance of a submarine cable between Bermuda and 
Jamaica be approved. The resolution was agreed to. 


The New Pacific Cable.—A Reuter’s telegram from 
Vancouver published in the daily press says that the Right Hon. G. 
H. Reid, Premier of New South Wales, who is on his way back 
from London to Australia, in the course of an interview said that the 
hitch in the negotiations for a Pacific cable was caused by Canada, 
who bad made no definite proposal as to what she was ready to do. 
New South Wales, Queensland, and New Zealand, said Mr. Reid, 
were ready, and Victoria would probably come in,.but until Canada 
had made a definite proposal Great Britian weuld not act in the 
matter. Unless Canada acted promptly the scheme would drop, and 
the alternate scheme via Cape Colony would be adopted. 


Telegraph Repairs.—An announcement is made by the 
Western and Brazilian Telegraph Company, Limited, that the cables 
of the River Plate Telegraph Company, Limited, between Monte 
Video and Buenos Ayres, which have been closed by order of the 
Argentine Government for some months past, were yesterday re- 
opened for all classes of traffic. We have commented upon this 
subject at various times, and we think if the Argentine Government 
has secured the observance of the Convention rules and regulations 
as they are laid down, they will have done good work. 


Telephonic Commmunication in Germany,—Tele- 
phonic communication has just been made available between Berlin, 
on the one hand, and Ruhrort Mulheim, Werden, Gelsenkuctien and 
Witten, on the other. 


The Telegraph Wire Export Trade,—A very satisfac- 
tory revival took place last month in the export trade of this country 
in telegraph wire and apparatus connected therewith, July not having 
only proved to have been one of the most active months of the present 
year, but considerably brisker than the same period of the two pre- 
ceding years. To give the figures, we find that the exports during 
July amounted in value.to £136,547, as compared with £88,340 in the 
preceding month, and only £53,139 in July, 1896. So far as the year 
has gone, it compares very favourably with both 1896 and 1895, the 
home exports for the seven months having reached a total of 
£607,272, as against £396,402 and £308,681 in the respective periods 
of the two preceding years. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Belfast Harbour.—August 23rd. The Harbour Com- 
missioners are prepared to receive tenders for the supply of 
2 dynamos, 1 switchboard, 100 arc lamps, 100 tubular masts, 100 
isolating switches, mains and junction boxes, or portions thereof. 
Tenders to be addressed to Secretary to the Belfast Harbour com- 
missioners. See our “ Official Notices.” 


Brighton.—August 16th. The Council invite tenders 
for the supply and erection of a complete double-tube surface- 
condensing plant and water cooling towers, capable of dealing with 
40,000 lbs. of steam per hour. Specifications aud forms of tender 
may be obtained on application to the Town Clerk at the Town Hall 
on payment of one guinea. 


Carlisle—August 19th. The Corporation want tenders 
for boilers, mechanical stokers, dynamos, storage battery, switch- 
board, boosters, arc lamps, feeders, mains, &c., for the electric 
lighting undertaking. 

Derby.—Anugust 30th. The Corporation want tenders 
for the supply of one alternating current dynamo and engine, also a 
continuous current dynamo for the present engine. Electrical engi- 
neer, Mr. J. E. Stewart. See our “ Official Notices.” 


Ludlow.—September 1st. The Corporation of Ludlow 
offers a prize of £20 for the best and most economical scheme of 
electric lighting for the borough. Town Clerk, Mr. John Herbert 
Williams. Should the Corporation employ the engineer whose 
scheme is awarded the prize to carry the work out, then the £20 will 
merge in commission. 
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Port Elizabeth.—September 21st. The Town Council 
invite tenders for lighting the streets and municipal buildings of Port 
Elizabeth by electricity in consideration of the grant of a concession 
for the ates right of supplying electric current through the 
streets and roads of the town to private houses, stores, &c., for terms 
of 5, 15, 20, 25 or 30 years respectively. 


Roumania.—August 20th. Tenders are being invited 
by the General Direction of the Roumanian Posts and Telegraphs in 
Bucharest for the supply of 55,000 porcelain (double-bell) insulators. 
Tenders to be di to the Direction Gén des Postes et des 
Telegraphes, Bucharest. 


Russia.—November Ist. The Municipal Authorities of 
Novorossisk, South Russia, are inviting tenders for the concession for 
the construction and working of an electric tramway and for the elec- 
tric lighting of the town. 


Sofia.—September 22nd. The Secretary of State for 
Foreign Affairs has received a despatch from the Acting British 
Consul-General at Sofia, stating that the municipality of that town 
invite tenders for—(1) The supply of electric current to light the 
streets as well as public and private buildings in the town and the 
supply of electric power; and (2) The construction and working of elec- 
tric tramways in the town and suburbs. Tenders will be received at 
the offices of the municipality of Sofia. Such further particulars as 
have been received may be seen at the Commercial Department of 
the Foreign Office any day between the hours of 11 a.m. and 6 p.m. 


Spain.—The Municipal Authorities of Pedralva (Valencia 
province) are at present inviting tenders for the concession for the 
electric lighting of the town during a period of ten years. Tenders 
to be sent to El Secretario del Ayuntamiento de Pedralva (Valencia.) 


Switzerland. — September 25th. Tenders are being 
invited by the Municipal Authorities of Lausanne for the concession 
for the establishment and working of a central electricity supply 
station in the town. Tenders to be sent to, and particulars may be 
obtained from, Le Conseil Municipal de Lausanne. 


Wallasey.—August 19th. The Wallasey Urban District 
Council are prepared to receive tenders for the supply and delivery of 
alternating current transformers. Tenders to be = tna to Chair- 
man of the Gas, Water and Electricity Committee, Church Street, 
Egremont. See our “ Official Notices.” 


CLOSED. 
Germany.—Messrs. Korting Bros., of Hanover, have 
ust secured a contract for the construction of a central electric 
ighting station at Clausthal. 


Lincoln.—The following tenders have been accepted by 
ee for the supply of plant, &c., for lighting the town by 
city :— 


Boilers—Ruston Proctor .. ne oo £850 
Engines, dynamos, pumps, motors and cranes—Laurence, 

Economiser—Green & Son 156 


Storage batteries—Chloride Storage Syndicate .. .. 810 


Switchboard—Nalder & Hilton .. 
Cables—Callenders Cable Co. .. en 2,108 
Ironwork—W. Foster & Co. we 508 
Chimney—H. 8. & W. Close os 1,175 
Buildings—W. Wright & Sons .. oe we -. 8,772 


NOTES. 


_The Institution Fire Rules.—The general rules for 
wiring recommended by the Institution cf Electrical Engi- 
neers have just been issued. 


Proposed National Physical Laboratory, — The 
Treasury have appointed a Committee to consider and report 
upon the desirability of establishing a National Physical 
Laboratory for the testing and verification of instruments for 
physical investigations, for the construction and preserva- 
tion of standards of measurement, and for the systematic 
determination of physical constants and numerical data use- 
ful for scientific and industrial purposes; and to report 
whether the work of such an institution, if established, could 
be associated with any testing or standardising work already 
performed wholly or partly at the public cost. The follow- 
ing will be the members of the Committee :—Lord Rayleigh 
(Chairman), Sir Courtenay Boyle, Sir Andrew Noble, Sir 
John Wolfe Barry, Mr. W. C. Roberts Austen, Mr. Robert 
Chalmers (of the Treasury), Mr. A. W. Riicker, Mr. Alex- 
ander Siemens, and Mr. T. E. Thorpe. 


British Association.—The Recorder, Prof. T. Hudson 
Beare, of the University College, London, sends us a copy of 
the following probable programme of Section G., Mechanical 
Sciences, of the Toronto meeting, August 18th—25th :— 


Thursday, August 19th. 

Address of President. G. F. Deacon, M.Inst.C.E. 

Soulanges Canal. T. Munro (Toronto). 

Hydraulic Appliances of McGill University. Prof. Bovey 
(Montreal). 

Friday, August 20th. 

Tests on Triple Expansion Engine at Massachusetts Institute of 
Technology. Prof. Peabody (Boston). 

Rate of Condensation of Steam on a Metal Surface. Profs. Cal- 
lendar and Nicholson (Montreal). 

Strength of Columns. Prof. Lanza (Boston). 

Experimental Investigation into position of Neutral Surface of a 
beam bent beyond the Elastic Limit. Prof. Bovey (Montreal). 

Canadian Longitude Determination. Prof. McLeod (Toronto). 


Saturday, August 21st. 
Visit to Niagara Power Works. 


Monday, August 23rd. 
Pacific Cable. Prof. Ayrton. 
Development of Traction Electric Plant. C. T, Hutchinson. 
A new method of measuring Hysteresis in Iron. J. L. W. Gill. 
General Discussion on Electric Power Plants. 


Tuesday, August 24th. 


Telegraphy without Wires? W.H. Preece. (Title not certain.) 
Tendencies of Electric Tramway Systems in England. J. Waldridy. 
Montreal Electric Tramways. G. C. Cunningham. 

General discussions on Electric Traction. 


Wednesday, August 25th. 
Armour for Ships of War. Capt. Orde Browne. 
Roller Bearings. W.B. Marshall. &c. 


A Large Waterfsll.—A special dispatch from St. Paul, 
Minn., says that the following letter has been received from 
S. A. Thompson, at Santa Catalina, Venezuela :—“ During 
the exploration of the concession of the Orinoco Company, 
headed by Donald Grant and other Minnesota men, a trail 
was cut to the Imataca Mountains, starting from this point, 
a village of 150 inhabitants. The duties assigned to some 
members of the party kept them upon or close to the Orinoco 
until a few weeks ago, when two of us, Leslie O. Dart, of 
Litchfield, Minn., and myself, of Duluth, found time to make 
an excursion to the mountains. Pushing on beyond the 
point reached by the other party, we heard from the top of 
@ mountain a sound which at first we thought to be thunder, 
but afterwards decided that it must come from a waterfall of 
considerable magnitude. Working in the general direction 
of the sound over a difficult trail, we came, at noon on 
Thursday, October 15th, to a large river, and discovered 
what must rank as one of the greatest waterfalls in the world. 
The river bursts diagonally through an almost perpendicular 
cliff, which I estimate to be 1,600 feet in height, breaks into 
half a dozen separate streams, which divide and subdivide, 
spread out into broad, fanlike expansions, and twist about in 
such a curious, corkscrew fashion, that the water at the 
bottom of the falls flows in exactly the opposite direction 
from the course it holds where it first comes into view. By 
clinging to bushes and going up the giant creepers hand 
over hand, we climbed up the cliff until the aneroid in- 
dicated an elevation of more than 500 feet, but it was 
impossible to reach the top and learn how much higher the 
falls are.”’—Sciantific American. 


The “ Exiles” of Porthcurnow.—“ When the inhabi- 
tants of that little colony of telegraphists and students at 
Porthcurnow do anything, they always contrive to do it well.” 
So says the Cornish Telegraph, and it appears that in pro- 
moting a Bank Holiday /¢¢e for the purpose of raising funds 
for the renovation of St. Levan Parish Church, the tele- 
graphic colony has not permitted its reputation to suffer. 
There were stalls for fancy work, sweets and all manner of 
things, exhibitions of electrical instruments, and all the 
— devices that are useful on these occasions for raising 
un 
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Willard Storage Battery Launches.—Among the 
recent work done by the Willard Electric and Battery Com- 
pany, of Cleveland, is the installation of a complete storage 
battery outfit in two launches used by the W. F. and John 
Barnes Company, of Rockford, Ill. The launches are 30 feet 
long, 6 feet beam, and draw 22 inches of water, with 40 
‘Willard type “G9” cells. These launches are capable of 
attaining a speed of 14 miles an hour. The motor, con- 
nected directly to the propeller shaft, is easily accessible, and 
takes up very little space. The launches have been in opera- 
tion for the past three months and are giving excellent 
satisfaction. The Willard Company have fitted out quite 
a large nomber of electric launches. he Willard storage 
cells are stated to possess unusual qualities for this 
class of work, owing to their peculiar construction. The 
elements are so encased that the rolling motion of the boat 
does not interfere in any way with their operation. 


British Trade Abroad.—Mr. H. de Burgh Daly, British 
Vice-Consul at Bordighere, writes to the Morning Post as 
follows:—“ You recently commented with approval on a 
suggestion made by me, in the course of an official report, for 
the establishment of a Central Bureau of Information and 
Advice under the auspices of the Chambers of Commerce, I 
shall be glad if you can allow me space to state the following 
incident, which has lately come to my knowledge, and which 
seems to suggest another of the many fields of usefulness 
which might be filled by such a bureau. When the English 
electricians, whose experiences in Italy I have already quoted, 
obtained powers tolight certain communes, the fact was duly 
notified in the Italian newspapers. Very soon after this 
notification they received a letter from the Italian office of a 
large German firm, tendering for machinery, &c. A com- 
plete scheme for the electric lighting was suggested and 
worked out, accompanied by specifications and explanations, 
the whole being type-written in the English language. The 
result was that the English engineers obtained a portion of 
their plant from the German firm. In this instance the 
German firm were enabled to act promptly through having 
an office in the country, where the Italian newspapers would 
naturally be taken. It would be too much to expect manu- 
facturers in England to keep themselves posted up in the 
contents of all foreign journals, but this is just the work a 
Central Bureau of Information might undertake, and through 
it opportunities of obtaining business which are now lost 
might be brought to the notice of subscribers.” 


Newspaper Science.—We have occasional specimens on 
this side of the Atlantic, and the New York Herald 
a reporter who will one day make his mark. ‘The article was 
entitled “ Millions of Volts,” and was intended to describe 
a large glass plate static machine. The reporter says: “ It 
is expected, in short, that not only will be the spark be very 
long, but that it will be at least half an inch thick. If this 
mes a fact, we can expect some remarkable performances 
with this machine.” . . . “The light of the fature 
may be solved by means of the immense Leyden jars attached 
to it. The oscillatory discharge from a Leyden jar is ordi- 
narily immense. From these jars it is enormous, and perhaps 
great enough to oscillate the surrounding atmosphere suffici- 
ently to produce natural light waves.” The article goes on 
to say that: “The earliest electrical machines were so con- 
structed that absolute contact—that is friction of two 
bodies—was necessary in order to generate the electric cur- 
rent, and these may be designated as true frictional machines. 
Tne more modern machines which have replaced the old 
frictional machines are called influence machines, and act 
upon the principle of electrophones.” . . . . “In fact, 
if enough amperage, as the scientists say, can be produced 
from this machine, which generates millions of volts, by 
multiplying the volts and the amperage together to produce 
a larger number of what are known as ‘ watts,’ a single man 
turning the crank of a small motor doing likewise, will be 
= light up every incandescent lamp in the city of New 
ork,’ 


Electricity in Indian Warfare.—The recent attack on 
the British camp on the Malakand (writes a correspondent 
of the Standard) has once more emphasised the necessity for 
such isolated military posts being furnished with an electric 
search-light. Had there been a search-light available on 
this occasion, its us2 might, perhaps, have averted an attack. 
It would certainly have minimised our casualties, and 
enabled the defenders of the position to give a better account 
of the enemy. The extended application of the use of elec- 
tricity in our Indian warfare has already been urged in the 
Pioneer, and attention has been drawn to the fact that 
during the Chitral campaign the bursting of a few star shells 
led the tribesmen in the Panjkhora Valley to abandon their 
intention to rush a camp at night. The obvious advantages 
of a search-light as a means of defence for standing camps 
liable to hostile attack are such as to put all consideration of 
cost out of the question. There are no engineering diffi- 
culties involved that cannot be overcome by our electrical 
engineers, and to neglect the use of what is universally 
admitted to be a necessary appliance of modern warfare is to 
be behind the times. Another point that requires considera- 
tion is the prevention of sentries and outlying pickets being 
stalked in the darkness and murdered, as now frequently 
happens. Protection might be easily afforded by electrical 
means in various ways, and to disregard the many possible 
advantages of electricity which modern science has placed at 
our disposal is little less culpable than to fail to adopt the 
most modern rifle and ammunition. 


The Platinum Output of Russia.—The mineral 
sources of Russia are doubtless imperfectly understood. 
Russia is so vast, and its people so far behind the times that 
much relating to what are doubtless its most important 
features are comparatively unknown. There is no doubt, 
however, that at the present time Russia is the greatest pro- 
ducer of platimum in the world. It is estimated that the 
output of platinum from Russian sources is nearly 50 times 
greater than that of the whole world. The Russians have 
certainly recognised the importance of the platinum indus- 
try, and in 15 years its output has been doubled. Nearly 
6,000 kilogrammes of this rare metal is now placed upon the 
market per annum. Russia, however, confines its attention 
to merely mining the ore, which is found entirely in the 
Southern Ural district. Germany imports the ore, and 
makes it up into metal, so that what metal Russia requires 
she has to buy back again from Germany. There is an in- 
teresting article in a recent issue of the “ Handels Museum,” 
which is really a report by the Russian Ministry of Finance, 
on the production of platinum. Those who are largely in- 
terested in this metal should not fail to read it. Attention 
is called to the high price which has ruled during the last 
few years. Even at the present time raw platinum costs 
£45 per kilogramme. It used to be thought that platinum 
ore would be a prolific source of iridium, but the anticipa- 
tions have not been justified, this rare metal being only 
found in small quantities. I.ast year only 4°1 kilogrammes 
were obtained. Evidently those who think that this metal 
is going to - a great part in the fatality of the future, 
will have to look elsewhere for a source of it. 


Comforting for Gas Shareholders.—In spite of the 
increasing use of electricity, the consamption of gas advances 
by leaps and bounds. The Gas Light and Coke Company 
in 1887 sold 16,788,208,000 cubic feet; last year they sold 
20,115,728,000,.and for the first half of this year they have 
sold 10,548,386,000. 


A Mistake.—The Brighton Electric Railway does not 
run on Sundays, so the station at the Aquarium end, it is 
said, is appropriated by psalm-singers, who decorate it with 
banners, on which texts, more or less suitable for the occasion, 
are inscribed. A correspondent says he read on one o¢ca- 
sion:—* Seek ye the Lord while He may be found.” Electric 
cars every five minutes. 
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Inflammable Hair-Wash.— Prof. Raphael Meldola writes 
to the 7imes:—“ The only difference of opinion that has 
arisen in copnection with the painful case which has given 
rise to this discussion is on the point whether the ignition 
was caused by an electric spark or by some unsuspected and 
possibly distant flame. It is, of course, well known to all 
those who are in the habit of dealing with low boiling-point 
liquids giving off inflammable vapours, such, for example, as 
ether, that the presence of a naked flame, even at a distance 
of many yards, is attended with great danger. But in the 
present case I can entirely corroborate by personal experience 
the contention of Lord Kelvin in your issue of August 2nd 
that an electric spark, although in itself feeble, is quite suffi- 
cient to ignite an explosive mixture of hydro-carbon vapour 
and air. Some years ago I was consulted by a manufacturer 
who had an extensive business in what is called the “ dry 
cleaning ” of wearing apparel. In this process the goods, 
previously well dried, are immersed in a vessel of benzine, 
in which they are kept in motion by means of mechanical 
stirrers. In spite of every precaution to insure the absence 
of naked flames in the building in which the operation was 
conducted, fires were constantly occurring, and at one time 
the process threatened to become a failure on account of this 
apparently spontaneous inflammability of the hydro-carbon 
vapour. It was only when the possibility of the generation 
of electricity and the passage of sparks was suggested that 
precautions were taken to exclude air from the upper portions 
of the vessels and that the process became practicable. 
Without going into technical details, 1 may point out that 
the experience afforded by this process points most conclu- 
sively to the correctness of the electric spark theory of the 
ignition, and on this ground alone the use of such inflam- 
mable hydro-carbons for cleaning the hair—apart from the 
very doubtful question of their efficacy—should be absolutely 
condemned. 


Ader Recorder.—In our issue of July 30th, we said, in 
speaking of the Ader recorder:—“ It seems surprising that 
no one has suggested the application of photographic means 
to dead-beat reflecting galvanometers,” &c. We now under- 
stand that photography applied for recording mirror signals 
was suggested just 20 years ago by Mr. H. G. Cheeseman, 
and this method of photographing mirror signals has since 
then been patented several times. 


“A Broken Reed.”—We have recently called attention 
to the lamentable condition of the cable communication 
with South Africa. “Delayed in transmission,” “ traffic 
subject to serious delays,” and similar advices issued to the 
public, are at times varied by the information that telegraph 
communication with South Africa is totally interrupted. 
On the 19th of last month the Cape Town to Nossamedes 
cable broke down, and was repaired nine days later, only to 
break down again on the 7th of this month for several 
days; thus, within less than a month, the. West Coast route 
to the Cape has been interrupted for about a fortnight, a 
fact which might have been of small importance to the 
Government and to the public had the alternative linc along 
the East Coast of Africa been in working order: but this 
line also broke down on the 27th of last month, a fortnight 
ago, and is still interrupted. ‘Thus, during less than a 
month, we find that both routes to South Africa have been 
quite useless for about a fortnight each, and that during 
some four days of this period, the communication with South 
Africa generally, as well as with the Seychelles and Mauritius 
(not to mention Madagascar) has been totally interrupted. 
At present we are informed that “ there is a serious delay in 
telegrams to and from South Africa.” The numerous diffi- 
culties which have arisen during the last few years in con- 
nection with these lines merit the most serious attention, and 
we are glad to learn that the day is not far distant when an 
additional cable will be laid to the Cape, on the lines sug- 
gested by Sir Charles Mills many years ago. We may re- 
mark in connection with this improvement, that there is 
still room for a considerable reduction in the amount at 
present charged for telegrams to South Africa, and we hope 
that this question will not be neglected in the negotiations 
for the new line. 


An 80-Mile Transmission Scheme.—The American 
Electrician records that the contract for the transmission of 
power from a river running through the Santa Ana Canyon 
to Los Angeles and Pasadena, Cal., a distance of 80 miles, 
has been concluded. The amount of power to be trans- 
mitted will be 4,000 H.P. to commence with. This trans- 
mission scheme will be the longest that has yet been under- 
taken. 


The Demand for Copper.—The following figures taken 
from Engineering show the growth of the demand in metric 
tons for copper in the European countries during the past 
four years :— 


1893. 1894. 1§95. 1896, 
United Kingdom ... 95,615 90,069 91,984 115,537 
Germany ane .-- 60,513 62,955 70,349 85,371 
France ... = ... 983,886 31,837 40,323 49,007 


The Liquefaction of Fluorine.—Some interesting ex- 

riments are described in the Comptes Rendus by H. 
en and J. Dewar, which ultimately resulted in the 
liquefaction of fluorine. The gas itself was prepared by the 
electrolysis of fluoride of potassium in solution in anhydrous 
hydrofluoric acid. The gas then liberated was then cooled 
down, using liquid oxygen as the refrigerant. It was found 
that fluorine lost its chemical activity at 183° Centigrade, no 
longer attacking glass, and finally became liquid at 185°. 
The paper, which may be consulted in the Comptes Kendus, 
Vol. 124, No. 22, page 1202, may also be found done into 
English in the Chemical News, No. 1,959, Vok 75, page 277. 


NEW COMPANIES REGISTERED. 


Improved Electro-Plating Company, Limited 
(53,519).— Registered July 28th with capital £20,000, in £1 shares, 
to adopt certain agreements, to acquire British Patents No. 20,354 of 
1894, and No. 27,776 of 1896, and to carry on the business of electro- 
platers and general platers, electricians, engineers, &c. The sub- 
scribers are :—F’. C. Evans, 225, Carlton Vale, Kilburn, surgeon, 500 
shares; G. W. Lund, 12, Marlborough Hill, N., civil engineer, 500 
shares; A. P. Haggard, Lieut.-Col., Bailey’s Hotel, Kensington, 500 
shares; R. Davy, 479, Commercial Road, E., stationer, 300 shares ; 
D. Anderson, 29, Trefoil Road, Wandsworth, engineer, 300 shares ; 
H. F. A. Thorsen, 95, Brixton Road, S.W., gentleman, 50 shares; G. 
Pearman, 11, Baker Road, Harlesden, gentleman, 50 shares. The 
number of directors is not to be less than three nor more than seven; 
the subscribers are to appoint the first. Qualification £100; remu- 
neraticn £150 each per annum (£200 for the chairman), and a share 
in the profite. Registered office, 7, Southampton Row, W.C. 


Electrical Undertakings, Limited (53,542).—Regis- 
tered July 29th, with capital £10,000 in £1 shares, to purchase, 
operate, manufacture under, sell, assign, issue licenses under, and 
deal with patents, patent rights, and trade marks covering electrical 
and mechanical devices. The subscribers (with one share each) are: 
A. C. C. Codd, 18, Cheyne Court, Chelsea, merchant; W. J. Crozier, 
La Paix, New Malden, Surrey, accountant; W. Digby, Raleizh, 
Bromley, Kent, merchant; E. Gregg, 87, Winchester Street, S W., 
stenographer; A. E. Griesbach, 17, Gloucester Road, Kew, clerk ; 
H. E. Hyde, 2, Estelle Road, Mansfield Road, N.W., clerk; A. 
Riding, 24, Denbigh Street, S.W., secretary. J. A. Barham is the 
first and sole director. Registered office, Trafalgar Buildings, 
Charing Cross, W.C. 


Electrical Investment Trust, Limited (53,574).— 
Registered July 31st with capital £5,000 in £1 shares to adopt an 
agreement with the Cycle Electric Lamp Company, Limited, and to 
promote, form, establish any companies, corporations, associations, 
and undertakings. The subscribers (with one share each) are S.E. 
Stoneham, 37, Hilldrop Crescent. Camden Road, N.W., gentleman ; 
A. G. Craig, The Fawns, Ermington, South Devon, gentleman ; R. H 
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Brown, jun., Melbourne House, Southport, merchant; J. P. Price, 4 
and 5, Warwick Court, Gray’s Inn, W.C., solicitor; A.D. B. Marsh, 
Spring Green, Isleworth, clerk; W. R. Craig, 195, Algernon Road, 
Lewisham, chemist ; W. D. Fordon, Holmefield, Darley Dale, Derby- 
shire, gentleman. The number of directors is not to be less than 
three nor more than six; the subscribers are to appoint the first. 
Qualification £100; remuneration as fixed by the company. Regis- 
tered by A. W. Osmond, 5, Furnival’s Inn, W.C. 


Electric Extension Company, Limited (53,607).— 
Registered August 4th with capital £50,000, in £1 shares, to carry on 
the business of electricians, mechanical engineers, suppliers of elec- 
tricity, and manufacturers of, and dealers in, all kinds of electrical 
apparatus. The subscribers (with one share each) are: J. Atherton, 
Singleton, Huyton, Lancs., manufacturer; J.B. Atherton, Manhattan, 
Rainhill, Lancs., manufacturer; F. J. Leslie, 15, Union Court, 
Liverpool, solicitor; C. O. Grindrod, 11, Knowsley Road, Rock 
Ferry, gentleman; A. E. Haptie, 5, Durham Road, Seaforth, Liver- 
pool, cashier; F. W. Lintern, 104, Northbrook Street, Liverpool, 
clerk; A. Ruckley, 8, York Road, Seacombe, clerk. The number of 
directors is not to be less than two, nor more than seven; the sub- 
scribers are to appoint the first. Registered by T. T. Hull, 22, 
Chancery Lane, W.C. 


Crystal Electric Lamp Company, Limited (53,651). 
— Registered August 6th with capital £10,000 in £1 shares, to adopt 
an agreement with a company of the same name, and to carry on the 
business of an electric light company, and of electricians, engineers, 
&c. The subscribers (with one share each) are:—E. J. Pringler, 42, 
Lytton Road, Leytonstone, clerk; J. M. Barton, 2, Felday Road, 
Lewisham, clerk; P. M. Evans, New Farm, Epping, gentleman; 
H. H. Rice, 10a, Idol Lane, E.C., clerk: E. F. Langdale, 19, St. 
Duastan’s Hill, E.C., merchant; E. A. Norrington, 13, Springfield 
Road, South Tottenham, clerk; J. H. Smeed, 105, Bouverie Road, 
Stoke Newington, gentleman. The number of directors is not to be 
less than two nor more than five; the first are F. W. French, H. 
Lovegrove, H. Jones, and R. Gibbs; qualification £500; remunera- 
by company. Registered by H. H. Cooke, 10a, Idol 

ne, E.C, 


“\” Ray Syndicate, Limited (53,661).—Registered 
August 6th, with capital £15,000 in £1 shares, to adopt a certain 
agreement and to carry on the business of electricians, electrical and 
mechanical engineers, machinists, surgical and mathematical instru- 
ment makers, &c. The subscribers (with one share each) are :— 
W. H. Howard, 2, Mansfield Road, Ilford, E., clerk; S. C. Heron, 5, 
Broad Street House, E.C., gentleman; A. A. Heron, 135, Victoria 
Street, S.W., gentleman ; W. Brook, 2, Fen Court, Fenchurch Street, 
EC., merchant: J. L. Smith, Broad Street House, E.C., clerk; R. F. 
Clarke, Broad Street House, E.C., solicitor; J. T. Griflia, Broad 
Street House, E.C., merchant. Tae number of directors is not to be 
less than two nor more than five; the subscribers are to appoint the 
first; remuneration, 1 per cent. of the net profits divisible. Regis- 
tered office, Broad Street House, New Broad Street, E.C. 


John Stephens & Son, Limited (53,671).—Registered 
August 7th with capital £40,000, in £10 shares, to acquire the business 
carried on by J. Stephens at Ashfield, Cornwall, as “John Stephens 
and Son,” to adopt a certain agreement, and to carry on the business 
of hemp and wire rope manufacturers, wire drawers and galvanisers, 
manufacturers of steel rods, eleectric and telegraphic cables,&c. The 
subscribers (with one share each) are: J. Stephens, Ashfield, 
Falmouth, rope manufacturer ; Mrs. E. Stephens, Ashfield, Falmouth ; 
J.G. Stephens, Ashfield, Falmouth, rope manufacturer; Mrs. J. G. 
Stephens, Ashfield, Falmouth; Miss M. Stephens, Green Bank, 
Falmouth; F. J. Stephens, Ashfield, Falmouth, rope manufacturer ; 
C. R. Stephens, Ashfield, Falmouth, rope manufacturer. The number 
of directors is not to be less than than three, nor more than five. The 
first are J. Stephens, Mrs. E. Stephens, and J. G. Stephens; qualifi- 
cation, £500; remuneration as the company may fix. Registered by 
C. H. Hodges, 12, New Court, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


South African Lighting Association, Limited 
(27,609) .—This company’s annual return was filed on June 9th, when 
the capital of £50,000 in £10 shares was fully taken up. £10 per 
share has been called on 4,100, and £5 per share on 900 shares, and 
£45,500 has been paid. 


Syndicate of Electrical Engineers, Limited (30,531). 
—This company’s annual return has just been tiled. The capital is 
£10,000, in £5 shares (100 founders’), 1,007 ordinary and 100 
founders’ have been taken up, and the latter are considered as paid. 
£4 per share has been called on the ordinary, and £4,003 1vs. has 
been paid, leaving £24 10s. in arrears. 


J. H. Pickup & Co., Limited (34,051).—This com- 
pany’s annual return was filed on July first, when 3,850 shares were 
taken up out of a capital of £25,000 in £5 shares. 800 are considered 
as paid, and £13,150 has been paid on the rest. 


Spanish Telephone Company, Limited (41,589).— 
This company’s annual return has just been filed. The capital of 
£16,000, in £10 shares, has been taken up and considered as paid. 


CITY NOTES. 


The Cuba Submarine Telegraph Company, Limited, 


Tue report of the directors for the half-year ending June 30th, 1897, 
to be presented at the tifty-second ordinary general meeting of share- 
holders, to be held on August 18th, 1897, states that the gross receipts 
amount to £25,623 14s. 7d.,and the gross expenditure to £7,005 
15s. 1d., leaving a sum of £18,617 193. 6d., which, added to the 
balance brought from the last account, £3,099 93. 6d., leaves 
£21,717 93. at the credit of revenue account. The traffic receipts 
show a decrease of £10,854 193. 11d., as compared with the corre- 
sponding period of last year, this falling off being chiefly due to the 
loss of the French Company’s traffic referred to in last report. The 
sum of £9,000 has been added to the reserve fund, which now stands 
at £118,000. The dividend on the preference shares will absorb 
£3,000, and leave £9,717 9s., out of which the directors recommend 
the payment of a dividend on the ordinary shares at the rate of 8 per 
cent. per annum, free of income tax, the balance, £3,317 9s., being 
carried forward to the current half-year. The cables, with the ex- 
ception of the Cienfuegos-Santiago, 1881 section, which, as men- 
tioned in the previous report, broke down in December last, have 
continued in good working order during the half-year. Arrange- 
ments have been made for the repair of the above cable in the end 
of the year, but in view of its age if has also been considered ad- 
visable to extend the Cienfuegos-Manzanillo cable to Santiago, thus 
giving a triplicate means of telegraphic communication between 
Cienfuegus and Santiago, as was contemplated at the time the 
Cienfuegos-Manzanillo cable was laid. A contract has accordingly 
been entered into with Hooper’s Telegraph and India-Rubber Works, 
Limited, for the manufacture, transport, and laying of the cable re- 
quired for this extension, and for the hire of their vessel for the 
above repair. The director who retires from the board at this time 
is Mr. Gecrge Keith, who, being eligible, offers himself for re-election. 
Mr. John Gane, the auditor, also retires, and offers himself for re- 
election. 


The Waterloo and City Railway. 


Tux seventh half-yearly meeting of the shareholders of the Waterloo 
and City Railway Company was held yesterday week at Waterloo 
Station, Mr. Wyndham S. Portal (the chairman) presiding. 

The directors, in their report, notified that everything in connec- 
tion with the undertaking was progressing satisfactorily, and the 
engineers (Mr. W. R. Galbraith and Mr. A. B. W. Kennedy) appended 
the following remarks :—‘ The northern or up tunnel has now been 
completed throughout, including the station and siding tunnels at 
the Mansion House. The City Station tunnel forthe south or down 
line of rails has still to be executed, but the shield is in position, and 
driving will be commenced this week, and by the date of the general 
meeting the work will be fairly in hand, and will, we expect, be 
finished by the middle of September. The first instalment of the 
permanent way materials has been delivered to the contractors, and 
road laying has been commenced. The inclined passage from the 
City Station to the subways of the Central London Railway is in 
progress. The platform wall of the up line City station is being 
built. The whole of the underpinning of the piers and buildings at 
the Waterloo Station has been safely completed, and no settlement 
whatever has occurred in the South-Western Company’s station works 
or offices. The inclined roads and subways between the high and the 
low level stations at Waterloo are well advanced, and the platform 
walls of the latter have been built. The retaining walls around the 
site of the terminal sidings south of Aubyn Street are finished, and 
the excavation of the enclosed area is in hand. The engine house of 
the generating station has been carried up to roof level, so far as it 
stands upon land already acquired by the company. Possession of 
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the remainder of the land is expected in the course of the next 10 
days. The manufacture of boilers, engines and dynamos, and other 
electrical work, was commenced early in the year, and has now far 
advanced, the first engine and dynamo being ready for testing. 
Arrangements have been made for the electrical contractors to follow 
on the permanent way at once with the conductor rails and cables. 
The cables themselves are finished, and ready for laying, and the 
work generally is well forward, both as to the machinery for the 
power house, and the remainder of the electrical equipment.” 

The CHarrmay, in moving the adoption of the report and accounts, 
said the number of shareholders was now 669, as compared with 600 
in February and 586 in the corresponding period last year. So far 
as the progress of the works was concerned, he thought everything 
was in @ very satisfactory condition. The capital expenditure was 
well within their Parliamentary powers. The estimated amount for 
the past half-year was £87,700, but the actual amount reached was 
only £80,079. The half-year closed with a credit balance of £71,394. 
The rate of expenditure would necessitate the calling up of a balance 
of £180,000, which would complete the total share capital of 
£540,000. That financial call would be made probably about the end 
of October, a fact of which each shareholder would receive due 
notice. It was interesting and satisfactory to observe, the chairman 
went on to say, that the directors had had before them no cases of 
calls in arrear, every shareholder having paid up each of the four 
calls, Such promptitude, he said, added very greatly to the finan- 
cing of the undertaking. The report from the engineers showed how 
the works were proceeding, but he thought he might add, as a post- 
script, that the tunnelling had been completed, that the first instal- 
ment of the permanent way had been delivered, and that the road- 
way had been commenced in both the tunnels. The directors were 
in constant communication with the Central London Railway Com- 
pany, upon whom they had to rely for their connections with the 
subway stations, and they hoped to hand over the railway to the 
London and South-Western Railway ready for traffic by the end of 
the year. The chairman concluded by speaking of the success which 
had attended the efforts of the engineers, through whose care no 
— of any magnitude had occurred in connection with the 
works. 

Lieut.-Col. the Hon. H. W. Campperty (the deputy-chairman) 
seconded the chairman’s motion. It was put to the meeting and 
adopted unanimously. The proceedings then terminated. 


Tramways Union Company, Limited, 


An extraordinary general meeting of the shareholders was held 
on Tuesday at Winchester Hovse. 

Mr. GrorcE RicHarpson, who presided, explained that they had 
met to consider a resolution authorising the company to raise 
£150,000 by the issue of debentures, for the purpose of adapting and 
equipping their tramways at Madrid with electric traction. The 
board had experienced considerable difficulties in obtaining the neces- 
sary permission to make the proposed change from horses to electri- 
city, and,as the shareholders were aware, the negotiations had been 
going on for about two years. A working concession for 60 years bad 
now been granted to the company, so that he thought there was a 
probability of their making a very good thing out of the undertaking 
in the future. The directors had full confidence in recommending the 
shareholders to agree to the issue of the proposed debentures, which 
would bear interest at the rate of 5 per cent. per annum. He then 
moved the resolution. 

Mr. Concanon seconded it, and it was unanimously agreed to. 


The Liverpool Overhead Railway Company, Limited. 


THE ordinary half-yearly general meeting of the shareholders of the 
Liverpool Overhead Railway Company, Limited, was held on Tues- 
day, 10th inst., at the Law Assurance Rooms, Cook Street, Liverpool. 
Sir William Forwood, chairman of the company, presided. 

The directors’ report stated that the growth in traffic had been 
well maintained during the half-year, and the opening of the station 
at the Dingle had satisfied their expectations, and proved to be a 
convenience to the patrons of the line. The expenditure upon main- 
tenance had been larger than usual, but it did not point to any per- 
manent increase beyond what was necessary to provide for the extra 
mileage. 
The Cuatrman, in moving the adoption of the report, said he was 
glad to able to ipresent the shareholders with such a satisfactory 
statement of accoucts. Comparing the past half-year with the 
similar half of last year, there bad been an increase of 529,000 in the 
number of passengers carried. The exact figures were 3,739,575 for 
the half-year ended June 30th, 1896, and 4,269,260 for the past six 
months. First-cla:s passengers showed an increase of nearly 153,000, 
which he thought was largely due to the opening of the Dingle 
Station. The revenue for the half-year was £36,025, being an increase 
of £4,700 as compared with the eorresponding half of last year. 
The working expenses were £22,789, against £19,634; these having, 
of course, increased in consequence of the extended line to the Dingle. 
They bad now an extra station, with the extra power required to work 
that station. The interest on mortgage debeutures was £2,890, as 
against £2,500 in the same half of last year. With the addition of 
the balance brought forward of £3,064, there was left a profit avail- 
able for dividend of £13,410, against £11,115 in the same half cf 
1896. The directors proposed, with the approval of the meeting, to 
pay a dividend of 5 per cent. per annum on the prefer- 
ence shares, and 3 per cent. per annum on the ordinary 
shares, againet 2? per cent. on these shares last year. That 
would leave £3,800 to be carried forward to current account, against 
£2,800 in the same half of last year. It had always been the desire 


of the directors to keep the condition of the railway in a thoroughly 
sound state, and they had spent rather more during the past six 
months in maintenance and up-keep. For one thing, they had 
renewed a large number of the bonds by replacing the wrought-iron 
bonds by copper bonds, and by this means they had increased the 
efficiency of the line, and especially the lighting at the Dingle end, 
They were still effecting improvements, and hoped before the year 
was out to give a very steady and efficient light at that end. They 
had also spent rather more money in the up-keep of the rolling stock 
and permanent way, and £511 had been spent in compensation, 
They would remember the small accident at the Dingle. The 
directors thought it better to pay the compensation out of revenue 
than from the contingent fund, which they were gradually building 
up to meet such claims. The revenue derived per passenger during 
the past half-year was 1:99d., as against 1°96d. in the corresponding 
half of 1896. He was glad to say that had been increasing gradu- 
ally, for in December, 1894, it was only 1°64d., which indicated that 
they were now carrying a larger number of first-class passengers, 
The expenditure as compared with revenue for the half-year had 
been 63°17 per cent., against 63°92 in the previous half-year ending 
December 30th, so that there was a slight reduction in proportion to 
the revenue. As compared with the corresponding half of 1896, 
however, there was a slight increase, the figures at that time being 
63°05 per cent. The expenditure per train mile was 15:3d. in the 
half-year against 15°10d. in the same half of last year. There again 
there was a satisfactory reduction. The train mileage had gone up 
from $20,992 to 363,399 during the six months. Everything in 
regard to the structure of the railway, the electrical plant, coaches, 
&c., was kept up to the highest efficiency. The directors 
believed it was the truest economy to keep everything in the 
best possible order. They had given the tramway company six 
months’ notice to terminate the agreement with them, and after the 
end of the year they would save the sum paid to that company. The 
shareholders would have observed that the Liverpool Corporation, in 
taking over the tramways, had decided to start the first experimental 
line of trams worked by electricity from the Dingle to Castle Street. 
In a sense, that would mean that these trams would run in opposi- 
tion to the overhead railway, but the chairman of the Tramway Com- 
mittee had stated that there was no wish to do anything antagonistic 
to the railway, and that the Dingle route was selected as being the 
most convenient for the experiments with the overhead trolley 
system. The shareholders of the railway company need not be 
alarmed, as he believed the railway would be able to maintain its 
traffic. They could increase their facilities and expedite the trains, 
and so serve the public that they would extend their patronage to 
the railway in preference to going by the trams. No institution for 
for the last half century had done more to serve the trade of the 
port than the overhead railway, and he hoped they would receive 
the most careful consideration at the hands of the Corporation. 

Mr. Epwarp LawkENcE seconded the motion, which was carried. 

The CuarrMan, replying to a vote of thanks to the directors and 
the staff, paid a warm compliment to Mr. Cottrell, the engineer and 
manager, for his able and assiduous services on behalf of the com- 


pany. 


Bristol Tramways and: Carriage Company, Limited. 


TuE report of the directors of the Bristol Tramways and Carriage 
Company, Limited, for the half-year to June 30th, states that the 
gross receipts amounted to £59,704, and the general and working 
expenses and renewals to £45,839, leaving a net balance of £13,865, 
which it is proposed to distribute as follows :—Interest on 4 per cent. 
mortgage debenture stock, £1,815 ; dividend at the rate of 6 per cent. 
per annum for the half-year, £7,750; balance carried to reserve and 
renewal fund, &c., £4,300. The receipts from the tramways depart- 
ment showed an increase of £4,515, and from the carriage depart- 
ment, £837. The total number of passengers was 9,497,693. The 
extension of the electric tramways to Staple Hill is being proceeded 
with, and application has been made for an order to construct a light 
railway from St. George to Hanham to be worked by electricity. 


Crompton & Company, Limited, 


An extraordinary general meeting of this company was held on 
Monday at Cannon Street Hotel, when the resolution passed on the 
22nd ult., for amending the articles of association, was confirmed. 

Mr. J. TrorrER, who presided, stated that the proposals of the 
directors for the reduction and rearrangement of the capital of the 
company would be submitted for the consideration of the share- 
holders after the holiday season. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week ending 
August 8th, 1897, were £939; week ending August 9th, 1896, £895; in- 
crease, £44; total receipts for half-year, 1897, £5,456; corresponding 
period, 1896, £5,419; increase, £37. 

The Great Northern Telegraph Company. The receipts in July, 1897, were 
£22,400; January Ist to July 31st, 1897, £159,200; corresponding tmonths, 
1896, £163,600; corresponding months, 1895, £174,800. 

The Liverpool.Overhead | The receipts for the week ending 
August 8th, 1897, amouni to £1,781; corresponding week last yea’, 
£1,700; increase, £81. 

The Western and Brazilian Telegraph Company, Limited. The receipts for 
the week ending August 6th, 1897, after deducting 17 per cent. of the 
gross receipts payable to the London Piatino-Brasilian Telegraph Com- 
peny, Limited, were £2,485. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 

Btock Business done 
Present NAME, qu, | comm. | 
issue, the Inst three years. | “Aug. 4th Aug. 11th. Aug, 11th, 

1804. | 1896. | 1896. |Highest.) Lowest 
149,9002) African Direct Litd., 4% Deb. 4% 14%] | 99 —108 99 
25,000 | Amazon Telegraph, Limited, shares... ee eee 5— 6 5—6 eee 
923,9602 lo-American ry ee: oo Stock|£2 Qs. £2 13s. 54 57 xd 54 57 544 eee 
$,038,0207 do. 6% Stock|£4 48./£4188.)£5 — 102 | 101? | 101 
3,038,920, Do, do. Defd.... Stock] ... | | | 10% | 10}— 108 | | 10,, 
130,000 10}7% 17% | | 15 — | 15 — 154 ... 
75,0007 Do. 5 %, bs., Qnd series, 1906 oe oe 100 5 % 5 % eee 113 —117 113 -117 coe eee 
44,000 nili Telep., Ltd., Nes. 1 to ooe eee 5 23% 4 % 4 % 32 
‘5861 Do. Do. Sterling 500 year 4% Deb. Stock Red. |Stock| ... | ... | .. [106 —107 [106 —107 | 1063 | 106% 
224,850 | Oonsolidated Teley. Oonst. and Main., Ltd. | 10/-| 18% | 148% | & & ove 
16,000 Cuba Teleg., Ltd. eee eee 10 8 % 8 % 8 % 9 10 9 10 see oe 
6,000 Do, 10 % Pref. 10 |10 % |10 % | 10 19 — 20 19 — 20 
12,931 Direct Teleg., Ltd. see coe oe 5 4 % 4 % 4 % 44 34— 44 
6,000 Do. do. 10 % Cum. Pref. eee oe 5 10 % 10 % 10 % 9$— 1 94 = 103 eee eee 
30, do, % Debs. Nos. 1 to 6,000 5O | 44% | 44% | 449/103 —106 % |103 —106% we oe: 
60,710 | Direct United States Oable, Ltd. ... 20|2% aie 24%| 94— 10 10 95 
400,000 | Hastern Teleg., Ltd., Nos. 1 to 400,000 10 | 63% % | 164— 16Zxd| 17} 16} 
70,000 Do. 6%Oum. Prep « 10/6 % | 6 6%| 18 — 19 xd) 18 — 19 188 | 18 
89,900? Do. 5 % Debs, repay. August, 1899 ... .. | 100/5% /5% | 5%|101 —104 xdj161 —104 
1,802,6157 Do. 4% Mort. Deb. Stock Red. ... |Stock} 4% | 4% 4%|128 —131 {128 —131 
250, Extension, Australasia and Ohina Teleg., Ltd. .. | 10;7% |7% 7%| 174— 18 174— 18 18 173 
D% 5% (Aus. Gov. Bub), 6% | 5% | 99-109 | 99 | 102) |... 
133,100 Do. do. Bearer, 1 975 and 4,827—6,400 | 100|;5% | 5% 5% |100 —103 —103 coe 
$20,0007; Do. 4 % Deb. Btock eee eee eee eee eee a % 4 % 4% 128 —131 xd 128 —131 eee see 
51,1001) { and Bouth African Telog, Léd., 6 % Mort. Deb: | i001 5 % | 5% | 5%|99—108 | 99 —103 | 1604 
69,2007 Do. do. to bearer, 2,344 to 5,500 | % |5% 5%|100 |10) —163 100} 
300,000 { Do. }100 4% | 4%|103 —105xa |103 —106 
200,0007 Do. 4 . Mt. Debs. (Mauritius Bub.) 1 to 8 25 | 4 4% 4%|107 —110% |107 —110% see eee 
180,227 | @lobe Trast, Ltd... 10 tae 44% | 44%| 114— 12 114— 12 112 | 115 
180,042 Do. do. 6% Pref. coe coe eee 10 6 % 6 % 6% 16Z— 17}xd 16; = 174 17 165 
150,000 | Great Northern Teleg. Company of coe | | 88% [10% | 26 — 27 £64— 274 2732 | ... 
160,000 Do, do. do. Debs. | 100;5% |5% 5%|104 —107 (104 —107 vee see 
17,000 Ltd. eee eee eee oot coe 25 10 % 10 % 10% 54 57 54 57 eee 
100,007} London P Brazilian Ltd.6% Debs... | 100/6% | 6%/107 —110 107 —110 | 
28,000 | Montevideo Telephone 6% Nos. 1 to 28,000... ... 2— 2% 2— 
484,597 | National Teleph., Ltd., 1 to 484,597 ... ove 5/5 % | 58% | 58%) 65— 6} 
15,000 Do, 6% Oum. Ist Pref... «| |6% | 6%) 15—17 15 — 17 
15,000 Do, 6 % Oum. 2nd Pref. eos «| 10;6% 16% | 6%| 15 — 17 15 — 17 16 154 
119,234 Do. 5 % Non-cum. Srd Pref, 10 119,284 | 5|5%/5% | 6— _ 64 
1,829,471 Do. 84 % Deb. Stock Red. Btock| 34% | 84% | 34%|105 —110 [105 —110 | 1073 | 106} 
171 Oriental & Blec., Ltd., Nos. 1 to 171,504, 1| 44% | 5% 2 
Meropoan Tel, Lid, 4 % Guar, 4% [4% | 4% —110 | .. | .. 
11,839 ter’s Ltd. eee eee eee eee eee eee tee 8 nil 5 % 5 % 7 = 8 7 —_ 8 WZ eee 
3,381 Bubmarine Oables eee eee eee coe sor Cert. vee eee eee 135 —140 185 —140 eee eee 
United River Plate Teleph. Ltd. eee soe ooo ee 5 3 % 4 % eee 34— 4 34— 4 
146,733 5 % Debs. eee eee see Stock 5 % 5 % eee 100 —105 100 —105 eee 
15,609 West African Teleg., Ltd, 7,501 to 23,169 soe oer 10 nd 4 % nil 5 6 5 6 coe 
213,400! Do. 5 % Debs. coe 100 5 % 5 % 5%|102 —105 102 —105 oe 
1256 Western and Teleg., Ltd. eee eee eee ee 15 8 % 3 % | 2 % 9 94 9 eee eee 
33,129 Do, do, do, 5 % Pref. Ord. coe 715% 5%| 68— 7 63— 7% 
33,129 do, do. Def. Ord... | | | 29 
382,280 do. do. 4% Deb. Stock Red.... |Stock) ... {101 —104 /|101 —104 103 | 1023 
88,321 West India and Panama Teleg., Lta. coe eee oe 10 2% 4% 1 % 14 1} eee 
1563 Do, do, do. 6 % Oum. Ist Pref. 10;6% |6% | 6 %| 10% | 10 — 10} 103 | 104 
4,669 Do, do, do. Oum. 2nd Pref. 9—10 9 eee 
80,0007 Do, do. 5 % Debs. No. 1 to 1,808 | 5%|105 —108 (105 —108 eee 
1,163,000$| Western Union of U. 8. Teleg., 7 % lst Mort. Bonds _... ($1000. 7% | 7% 7%\104 —108 104 —108 
” 00! Do, do, 6 % Bter. Bonds. ooo coe 100 6 % 6 % 6% 100 —105 100 —105 eee ooo 
ELECTRICITY SUPPLY COMPANIES. 
30,000 Oharing Oross and Strand Electy.Supply ... _... 5 6% 124-135 | 124-13) | ... 
20,000 do. do 44 % Cum. Pref 5 64 6 — 63 | 
,000 |*Chelsea Electricity , Ltd., Ord., Nos. 1 to 10,277... 515% | 5%) — 103 10} 
60,000 do. 5 a2 Deb. Stock Red. ... Stock .. 44% | 44% 110-113 (110 —113 Ae 
40,000 | City of London Blec.Lightg. Oo., Ltd., Ord. 40,001—80,000 | 10 5% 5% | 234-244 | 234— 24h | 244 
40,000 do, 6 % Oum. Pref.,1t0 40,000 10 6% 6% | 6% 164—174 173 174 16 
400,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) all 5% 5% | 5% 1380 —135 (130 —135 
22,475 |Oounty of Lond. & Brush Prov. E Ltd.,Ord.1—22,475 | 10... nid | nil 133 | 128— 13} 138 12% 
000 do. 6% Pref., 40001-69000 10 6% 6% 15 — 15 — 15h | 158 
10,000 | House-to-House Elec. Light Supply, Ord., 101 to 10,100 | 9 | 9 
49,900 |* Electric Supply, Ltd., 101 to 50,000 14% | 5% 164—174 | 164— 17% | 173; 
12,500 . 50,001—62,500, iss. at £2 prem. | | 154— 1 
220,000 Do, % first m: debenture stock ... | | 44% 44% 44% 118 —122 —122 
6,452 | Notting Hill Lightg. Ltd. .. «| 10'1% 2% 15 — 16 15 — 16 15,'; 
19,980 /*8t. James's & Pall Mall Hlec. Light Oo., Ltd.,Ord.,101-20,080 5 64% 74% | 104% 164— 174xd) 16}— 17} 17} | 
20,000 Do, do. 7 % Pref, 20,081 to 40,080 5 7% 7% 10 —11 xd/ 10 —11 
50,000 Do. do. 4%Deb. stock Red. |... Stock | 102 —105 [102 —105 |... | 
67,900 |*Westminater Blectric Supply Oorp.. Ord., 101 to 60,000 7% | 9 % 144— 15hxd| 144— 154 153 1413 
* Bubject to Founder's Shares, + Quotations on Liverpool Stock Exchange. 
t Unless otherwise stated all shares are fully paid. 1. Dividends paid in deferred share wartants, profits being used as capital. 
§ Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
vol. 41. No. 1,029, Avausr 13,1897.] THR ELECTRICAL REVIEW. 992 


4 
iso, 
i 
oughly 
ht-iron 
ed the 
year 
They 
stock 
sation, 
The 4 : 
venue 
lilding 
during 
nding 
cradu- 
d that q x 
gers, 
ar had 
nding 
1896, 
being 
in the 
again 
aches, 
the 
the 
The 
ental 
treet. 
)pOsi- 
Com- 
istic 
g the 
olley 
in its 
rains, 
ge to 
n for Ae 
the 
ceive 
ed. 
and 
ed, 
riage 
the 
king 
865, 
ent, 
ent. 
art- 
vart- 
ight 
on 
the 
te 
the 
i 
i 


— 


222 THE ELECTRICAL REVIEW. _ [vol.41. No. 1,029, Avausr 13, 1897, 
SHARE LIST OF ELEOTRIOAL COMPANIES — Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 
Stock Closing Business done 
or Dividends tor Quotation, week 
Issue. the last three years. Aug. 4. August Lith. 
1894. | 1895. | 1896, Highest.| Lowest, 
20,000 | British Electric Traction 13 — 134 | 13 — 134 |. 
90,000 | Brush Blecl. Enging. Oo., Ord.,1t0 90,000... .. | 28% 1 g— 1 
,000 Do, do, Non-cum. 6 % Pref., 1 to 90,000 2/3 % 1g— 1 
125,0007 Do. do. 44 % Perp. Deb. Stock.... «. |Stock) 44% 105 —109 105 —109 106 | 105} 
76,770 Do. do. 44% 2nd Deb. Stock Red. ... |Stock| ... 93 — 93 — 97 ne is 
19,126 | Central London Railway, Ord. Shares | 103 | 9f— 10} 103 
143,106 Do. do. do. £6 paid iat 62 | 533 
58,830 Do. do. Pref. half-shares £1 pd. 1} 1 
61,777 Do. do. Def. do. £5 pd. 43— 4} 42 
City and South London Railway (Stock) 18% | 64 — 6 65 — 67 67 66 
28,180 Orompton & Oo., Ltd., 7 % Oum. Pref Aros, 1 to 28,180 5 | ni nil ces 14— 2. 14— 2 
110,000 | Blectric 1 to 110, = 
16,343 Do. do. Oum. Prof. 1 013,845... | 2/7%|7% | 7%| Stud) | | 
91,195 | Elmore’s Patent Ltd., 1 to 70,000 ... 2) nil 1 #— 1 
67,275 | Elmore’s Wire Mfg., 1 to 69,385, issued atl pm. ... 2| nil 4— 
9,6007| Greenwood & Batley, Ltd.,7 % Oum. Pref.,1t0 9,600 ... | 10 (108% | ... 9— 11 9— 11 
12,500 | Henley’s (W. T.) Telegraph Works, Ltd., Ord... 10'6% | 8% | 10 %| 184— 194 | 184— 194 
3,000 Do. do, do. 7% Pref. ... | 10/7% 17% | 7%) 1 184— 1 
60,000| Do. do, do. 44 Mort, Deb. Stock |Stock) ... | 44% | 44% —113 —113 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... {| 10 (10% |LO % | 10 %| 204— 214 | 203— 214 21 204 
300,000 Do. do. do. 4% 1st Mort. Debs, | 100 |... —108 {105 —108 
27,500 Li 1 Overhead Railway, Ord... 10 | 18% | 28% | 124— 128 | 123 
10,090 |f Do. do. Pref., £10 paid |5% | 154— 16 154— 16 
87,350 | Telegraph Constn. and Maintce, Ltd. .. 12 165% |15%|36—39 | 37 — 40 39 | 38} 
150,000 Do. do. do. 5 % Bonds, red. 1899 | 100/5% 15% | 5%|102 —105 (102 —105 
64,0007] Waterloo and City Railway, Nos. 1 to 54,000,£8 paid .../ 10| ... | .. | 113 | 113 | 11 


Quotations on Liverpool Stock Hxchange. 


t Unless otherwise stated all shares are fully paid. 


4 Last dividend paid was 60°), for 1890, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
Oxompron & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—8°/ 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* Birmingham Blectric Supply Oompany, Ordinary of £5 (£4 paid), 73, 


£5 (fully paid) 93. 
Electric Construction Oorporation, 6 % Debentures, 103—106. 
House-to-House Oompany, 7 % Preference, of £5, 10}—102xd. 
Do. do, 44% Debentures of £100, 109—111. 
* From Birmingham Share List, 


; d Knightsbridge Electric Lighting Oo: , Limited, 

lativo 6 % £5 (tally paid), Dividend, 1896, on Ordinary 
London Electric 8x on, £5 Ordinary, 17—2. 


Yorkshire House-to-. a6 ity Oompany, £5 Ordinary Shares 
fully paid, 8—84. Dividend for 1896—6 %. 


Bank rate of discount, 2 per cent. (May 13th, 18977). 


LOSS IN STOPPAGES OF ELECTRIC CARS.* 
By Pror. HERMANN S. HERRING. 


In answer to the query made in the last issne under this 
heading by “ S. Mountain,” concerning data of the relation 
between the amount of energy required to propel an electric 
car and the number of stops made during a trip, I would 
say that from a large number of tests I found that the 
difference between making a stop and start at a station and 
running past it, varies from 75 watt-hours to 100 watt- 
hours according to the grade and load, the average for ordi- 
nary conditions with a partially loaded 7}-ton car being 
85 watt-hours per stop. ‘T'hese tests were made by running 
the car over a road on which definite stopping places were 
designated, and a different number of stops made on suc- 
cessive trips, each trip being repeated for the same conditions 
until the readings agreed. ‘The car was loaded with sand 
bags and weighed on car scales. A Thomson portable 
recording wattmeter and a Boyer speed recorder were placed 
on the car, and records were kept of the watt-hours, time, 
stops and load for each half trip. The difference between 
the watt-hours required for a different number of stops 
enabled the watt-hours per stop to be determined. 

These values being obtained from about 100 such tests 
are fair average results, but cannot be depended upon for 
any particular case, as conditions may cause a very large 
variation. But as an illustration of how these small values 
aggregate, the following figures may be interesting : Assum- 
ing the cost of electrical energy at 1 per cent. per kilowatt- 
hour, one stop would cost ‘085 cent, nearly one-tenth of a 
cent. At this rate, the cost of making one extra or unneces- 
sary stop on each trip for 15 trips daily would amount to 
1°28 cents per car per day, and $4.67 per car per year; for 


* American Electrician. 


15 cars, $70 per year, and for 100 cars, $467 per year, 
merely for one extra stop per trip. This does not include 
the cost of brake-shoes and wear and tear, nor the capital 
invested in the increased size of the power house. 

Taking an actual instance of engine house located where 
two lines of cars pass the door, 30 cars making 15 round 
trips a day and each car passing the engine house twice on 
each round trip, it was found that on this same basis it costs the 
railway company for electrical energy alone 76 cents per day, 
or $278 per year, to stop its cars at this one place. Even 
should the azsumption of one cent per kilowatt-hour prove 
too high, yet the results are important. _ : ; 

The inquirer asks, “ If an electric car, in travelling 5 miles 
(at an average speed of 10 miles per hour) makes 60 stops, 
and absorbs a definite amount of energy expressed in 
kilowatt-hours, how mach less energy will be required to 
propel the same car, under the same conditions, the same 
distance, only making 30 stops?” In answer to this, I would 
say that for city running with the ordinary 74-ton car, 
moderately loaded, 1:4 would be about the average number of 
kilowatt-hours required per car mile, when eight is the 
average number of stops per car mile, and 10 miles per hour 
the average speed, judging from a largenumber of tests. On 
this basis it would require 8°7 kilowatt-hours to run this electric 
car 5 miles at 10 miles per hour, and make 60 stops. Thirty 
stops less, at ‘085 kilowatt-hours per stop is 2°55 kilowatt- 
hours, which subtracted from 8°7 leaves 6°15 kilowatt-hours 
required to make the trip with only 30 stops, a difference of 
29 per cent. These calculations are only approximate, but 
are based upon good average figures. : 

About 74 per cent. of the total energy required for propul- 
sion is expended for accelerating and lifting the car, and 
26 per cent. for horizontal traction, which shows the import- 
ance of utilising as much as possible of the energy stored in 
the car in starting and in going upgrade. Various methods 
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have been suggested of either storing the surplus energy in 
accumulators or else throwing it back into the line. There 
js no system in commercial form at present, but there doubt- 
Jess will be soon, as the importance of the subject warrants 
serious attention. If a saving could be effected of one-half 
of the energy. stored in an ordinary electric car under average 
city conditions, in being lifted and accelerated, it would 
amount to 763,000 foot-pounds per car mile, or an equivalent 
of 287 watt-hours. On the basis of 1 cent per kilowatt- 
hour, this would be *287 cents per car mile, and for a 10-mile 
trip would be 2°87 cents; for 15 trips 43°1 cents per car per 
day, or $157 per car per year. For a 15-car road this would 
amount to $2,355 per year, and for a 100-car road $15,700, 
which, at a capitalisation of 5 per cent., would be equivalent 
to $47,100 and $314,000 respectively. Obviously the saving 
in power house machinery would also be very great. 

n reference to the effect of careful handling of the con- 
troller, I would say that the difference between the kilowatt- 
hours per car mile required by two motormen is very marked. 
A number of experiments were made in order to obtain some 
data. A good average motorman was selected and instructed 
to run his car in the usual manner. The other motorman 
was instructed to run the car in the most careful manner, 
allowing it to “drift” as much as possible, and to use the 
brakes as little as possible. The same car was used in both 
instances, and was run on regular schedule time, making the 
same number of stops. The careful motorman used only 80 
per cent. of the kilowatt-hours used by the “regular,” 
although the latter was not careless, but rather above the 
average motorman. The difference of 20 per cent. in the 
kilowatt-hours used by these two motormen represents 
average conditions and not exceptional ones, but for the sake 
of avoiding possible exaggeration, and allowing that such 
expert motormen cannot be readily obtained, it would be 
perfectly safe to halve this figure, and take 10 per cent. as 
the amount of energy that can readily be saved by more 
careful handling of the controller, while on most roads the 
wae value, or at least 15 per cent., could be saved without 

oubt. 

A few calculations based on a saving of 10 per cent. may 
be of interest, being the gain that would result by using 
less power on the line. Taking the average performance in 
city running on a 10-mile, 15-car, 15-trip road as 1,300 
watt-hours per car-mile,a 10 per cent. saving anfounts to 
1°3 cents per trip, 19°5 cents per car per day, $71.20 per car 
per year, and $1,067 per year for the entire road, or for a 
company operating 100 cars, this amounts to over $7,000 
per year. The figures may appear startling at first, but they 
are based upon data obtained from a large number of tests, 
and under the conditions of actual service, and are by no 
means extreme or unusal values; they can be taken as very 
fair values, and err in being too small rather than too large. 
They show the importance of properly training the motor- 
men and inspectors, as the ordinary motormen of to-day un- 
doubtedly use more energy than is n q 

The difference between two ordinary motormen making 
the same trip under similar conditions is from 3 to 8 per 
cent. Motormen can very frequently be seen keeping the 
current on until just about to stop, and then jamming down 
the brakes to stop the car in its length, thus utterly wasting 
the kinetic energy. When running down grade they keep 
the current on much longer than necessary to give the car 
the necessary start, and often throw the controller on before 
releasing the brakes and put the brakes on before shutting 
off the current. These cases, though small in themselves, 
amount to formidable quantities in the aggregate, because 
they occur almost continually. It is very important, how- 
ever, to make use of the momentum and allow the car to 
“drift” as much as possible. In this way the greatest 
saving can be effected. The following calculations may be 
of interest in showing the magnitude of the energy possessed 
by a moving car :— 

An ordinary single-truck street car weighing, with pas- 
sengers, 17,200 lbs. (8°6 tons), and having a traction coeffi- 
cient of 12 lbs. per ton, would require a horizontal draw-bar 

ull of 103 Ibs. on the level. Ata speed of 10 miles per 
our the kinetic energy would be 57,500 foot-pounds, which 
would enable the car to drift 560 feet theoretically, and 
probably 300 feet actually. In city work, especially, a mere 
acceleration up to a speed that will carry the car by drifting 
to the next stop is usually all that is necessary. The experi- 


ments made show that the schedule can be adhered to within 
1 or 2 per cent. with such careful running. 

The following calculation shows the energy stored in a 
car in going up a grade:—Using the car mentioned above 
and going a3 per cent. grade for 500 feet, the potential 
energy stored in the car would be 258,000 foot-pounds. In 
going down the same grade, the force exerted on the car, 
which is the component of the weight along the grade, would 
be 516 lbs. Subtracting the friction, that is, the draw-bar 
pull on the level, 103 lbs., leaves 413 lbs. not required, which 
either produces acceleration or is wasted in the brakes. The 
energy required to propel the car down this grade is the 
friction, 103 lbs. times 500 feet, or 51,500 feet-lbs., which 
subtracted from 258,000, the potential energy at the top of 
the grade, leaves 206,500, which is a surplus and is stored as 
kinetic energy in the car in reaching the foot of the grade, if 
no brakes are used. The velocity of the car at the foot of 
the grade would be 27°8 miles per hour, and with a friction 
of 103 lbs. the car would go about 2,000 feet on a level after 
reaching the bottom of the grade, due to its own momentum, 
assuming the friction to be constant. Actually, this would 
be much less, due to the wind resistance and the increased 
friction at higher speeds, &c., but even at 50 per cent., 
that is 1,000 feet, the distance would be three times 
the length of the up-grade, or 1,500 feet, from the 
top of the grade to a point where the car would stop. 
This shows the great amount of energy stored in the car in 
going up-grade, which is mostly wasted by the brakes in 
slowing up and stopping on down-grades. Although it is 
impossible in many cases to run under these ideal conditions, 
it is nevertheless important to bear this question in mind, 
and avoid the use of brakes as much as possible. 

In brief, therefore, the following should be every motor- 
man’s maxim:—U’se the brakes as little as possible, and drift 
as much as possible, Care in this direction will result in a 
large saving of energy at the station, and care in starting 
cars will also result in a saving that is well worth con- 
sidering. 

Further data concerning this subject can be found in an 
article entitled, “Electric Car Tests,” which appeared in the 
Electric Railway Gazette, August 31st to November 23rd, 
1895. Reprints of the latter will be gladly sent by the 
author to anyone specially interested in data concerning the 
operation of electric cars. 


SINGLE-PHASE MOTORS. 


TuE American Electrician for June, 1897, contains an article 
by Mr. Berg on single-phase motors, the chief feature of 
which is a test of a 100 iL. single-phase induction motor 
constructed by the General Electric Company, and now in 
operation in the Narragansett Electric Lighting Company’s 
power station in Providence, R.I. 

The motor is mechanically coupled to a continuous current 
generator. It has twelve poles and runs at 600 revolutions 
per minute, and is wound for 2,000 volts, being supplied 
directly from the mains. 

The starting device used with this motor consists of a 
reactive coil placed in series with a non-inductive resistance 
connected across the mains. A wire taken from the junction 
of the inductive and non-inductive resistances is connected 
to one terminal of the induction motor, and the other two 
terminals are connected directly to the mains. When the 
motor has attained the speed corresponding to synchronism 
with the supply current the starting device is cut out. 

The following table gives results of a test on the above 
mentioned monophase motor :— 


Load. Efficiency. | Power factor. 
At load ... 68 per cent. 0°43 
At full load 0-76 
At 25 per cent. overload 0°78 


These results are represented graphically in the accompany- 
ing figure. 
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The figure also contains curves of torque and speed. 

The most noticeable feature is the constancy of speed at 
all loads. Between no-load and full load the curve only 
shows a drop of speed of 1°5 per cent. 
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There does not appear to be anything striking either as 
regards efficiency or power factor. For so large a motor one 
might reasonably have expected both of these quantities to 
have reached higher values. 

It is stated that the starting current is only 30 to 50 per 
cent. more per pound of torque than when running. From 
this, however, we can learn but little because the starting 
torque may be small—perhaps too small to start without 
mechanical aid under load. 


BURSTING OF A FLY-WHEEL IN THE 
TACOMA RAILWAY COMPANY’S POWER 
HOUSE.* 


By A. M’L. HAWKS, C.E. 


Ar 1 p.m. on Sunday, July 11th, an accident occurred to an engine 
in the power house of the Tacoma Railway Company, resulting in 
the bursting of the big fly-wheel, and the practically total destruction 
of the engine of which it was a part. 

The initial source of the trouble was the breaking of one of the 
smal] brass arms on the governor which holds up the sliding collar. 
This disabled the governor, and thus the regulation of steam to the 
engine was destroyed, which immediately set the engine to racing. 
The engineer in charge of the power house ran at once to cut off the 
valve, and attempted to shut off the steam by means of the hand- 
wheel. When he had closed this valve about half way, finding 
that he had not only not reduced the speed of the engine, but 
that it was constantly gaining, and also being terrified by 
the whipping of the belt (which connected the fly-wheel with 
the driving pulley on the line of shafting, and beneath which 
he had to stand to manipulate the hand-wheel), which had become 
considerably frayed, owing to the extreme tension put upon it 
by the racing engine, he abandoned his task and sought safety 
in flight. e@ manager of the company and the secretary 
were in the office adjoining the engine room. Hearing the noise, they 
hastened to the engine room to attempt to aid the engineer in his 
task of controlling the engine. But, seeing the peril of their posi- 
tion eo near the wild engine, they also fled from the building. As 
they emerged, a report like the sound of a cannon came from the 
engine room. The walls immediately in front of the engine were 
burst outward ; the roof, together with some cross arms, wires, &c., 
was thrown into the air, and steam, brick, iron and lime dust covered 
the immediate region of the engine. 

The fly-wheel of the engine, which was a segmental pulley, weigh- 
ing 40 tons, 25 feet in diameter, 4 feet 8 inches across the face, the 
rim having a thickness of 24 inches, reinforced with two ribs, 1 inch 
by 6, was found to have exploded into over twenty pieces. One 
a weighing about 100 lbs., was thrown a distance of over 400 feet. 

veral pieces, weighing from 150 to 500 lbs,, were thrown more than 
250 feet. Several pieces of 500 lbs. weight or over were thrown 
directly upward through the joists and double flooring of the ceiling 
overhead, and the rafters and double thickness of roofing, and re- 
turning through the same coverings, landed in the power house within 
10 feet of the original fly-wheel. The lower portion of the wheel 
seems to have flown tangentially forward, striking against the 
masonry surface of the wheel pit, and considerably battering the 
same. A few stray pieces flying through the power house destroyed 
the driving pulley on the line of driven shafting, and injured the 
dynamos to a small extent. On the hub of the fiy-wheel there was 
not left a piece of any arm longer than a foot in length; the engine 


* Scientific American. 


shaft was torn from its bearings; one of the teeth on the clutch on 
the engine shaft, engaging with a smaller engine in an adjoining room, 
was torn out; the piston rod of the racing engine was bent near the 
crank pin to an angle of 30°; the connecting rods to the valves were 
bent and twisted beyond recognition, and, practically, nothing but 
the steam chest remains in place. 

Fortunately for the smaller engine, which was engaged on the main 
shaft with the one destroyed, and which for a time acted as a balance, 
keeping down the speed of the racing engine, one of the bolts hold. 
ing down the pillow block bearing near the clutch gave way, which, 
in turn, brought a strain on the clutch, breaking out the tooth, and 
in this way it became disengaged, and no further harm was done. 

One of the curious phenomena of this explosion was the way in 
which the pieces travelled. Some pieces came directly through the 
front of the building, rising at an angle of 30 to 45°; another part 
rose vertically through the roof, and a third portion flew almost 
horizontally forward in the wheel pit. Probably not more than 90° 
were covered by the flying missiles. The strain upon the rim of this 
wheel must have been very great, as, in one instance, a piece of about 
2 feet of the circumference of the wheel by 4 feet 8 inches wide, 
coming from between the arms, not pierced by bolt holes and show- 
ing no signs of flaw, was torn out and thrown aside by itself. This 
piece, with its reinforcements, shows on its two faces of fracture 
over 300 square inches of good, clear grained cast-iron. Taking the 
tensile strength of cast-iron at 30,000 lbs. per square inch, it will be 
seen that it must have required an energy of several million pounds 
to effect this destruction. 

The exploded engine was one built by the Frick Engine Company, of 
Pennsylvania, and was rated by the builders at 750 horse-power with 
80 Ibs. of steam, but had been run at times under a load of 850 to 
900 horse-power. At the time of the accident it was running under 
a little more than normal load, due to the Sunday excursion business 
of suburban lines. 

This accident will point out the necessity of a means of regulating 
such machinery, not only by the governor and the hand wheel cut-off 
valve, but also by some means whereby, from a safe distance from the 
danger of flying pieces of the engine or fraying belts, the supply of 
steam can be easily regulated. 


EXHAUST STEAM HEATING. 


As an example of what can be effected in the utilisation of exhaust 
steam, the Street Railway Review states that the Danville Electric 
Light and Power Company have 2,000 feet of street mains of from 6 
inches to 12 inches diameter covering the principal business street sud 
serving 15 business blocks, including the Government building, 
court house, and one hotel. The system was in use last winter with 
satisfaction. During the day two engines of 125 H.P. are at work, 
and at night more steam is produced than can be used because of the 
light engines. About a million and a half or two million cubic feet of 
space are thus heated. The Holly system is described as one of the 
best, and it is said that where the day and night loads are of fair 
proportions, the sale of the exhaust steam will pay fuel charges, water 
rents, and boiler room expenses. Boilers producing 100 H.P. will heata 
million feet of space and bring in from $3,000 to $5,000 annually. 
The exhaust can be let off at about 5 lbs. above atmosphere, and as 
the system grows there is no need to stop at using waste steam. It 
will pay to sell direct steam as done by the New York Steam Heating 
Company. 

In the Holly system the mains are laid inside bored out logs of 
pinewood, the shell remaining being 4 inches thick and thickly coated 
with asphaltam. They are laid over a line of tile drains for the sake 
of dryness. The wooden jacket serves both to protect and to conserve 
heat. Expansion diaphragm toxes are placed at intervals in the 

ipe, the diaphragm being a disc of corrugated copper secured to the 
y of one end of pipe, and nipped between the flanges of a circular 
disc box which is attached to the opposing pipe end, so obviating 
stuffing boxes. In addition to Danville the system is in use by the 
electrical railways of Springfield, St. Joseph, Terre Haute, and many 
others, and it is evidently well calculated to promote economy. 
Given a sufficient demand for exhaust steam in heating, and half the 
anxiety of an electric station disappears. Economical engines would 
cease to be needed; their place would be taken by plainer and cheaper 
machines. 

Our contemporary does not say if the demand for heat is main 
tained the year round. In America, over a great of the country, 
there is so great a need for heating of buildings in winter that we 
should think the demand would be far from even. In this country 
where winters are so usually mild, we do not fit ourselves out for 
being warmed in the way they do in America, but it is certain there 
is a field for steam heating. Indeed, at the time of writing this, the 
weather is so inclement that though in August and the ordinary fire 
is not lighted, the opportunity of turning on steam heat would be 
welcome. One street railway is cited as having cleared last winter 
£3,000 over and above all the extra expense incurred in producing 
the steam furnished. Yet the cost of the mains and all accessories 
was but £6,000, so that here there was a return of 50 percent. The 
efficiency of the steam engine is so limited by natural laws that 
of the heat of the steam very little appears as power, and almost all 
the heat goes off in the exhaust. Condensing is an economy, but with 
an outlet for the exhaust it would be a sheer waste to condense. _ 

We have often felt surprised that in some of the manufacturing 
towns of the north with steam power all over the area, some system 
of steam heating has not been adopted. The mill workers daily 
round begins with getting up much too early simply to light a fire to 
boil a kettle, and this silly process goes on in each of a hun- 
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dred contiguous houses. As the use of electricity and 
the general convenience and comfort of life, London is abso- 
lutely asleep. If we take it that an average small suburban 
house could be lighted for one horse-power, and allow 6 lbs. 
of coal r H.P. hour, then the exhaust steam from that 
weight of fuel ought to be ample for heating purposes, for a daily 
average of 60 lbs. of fuel will be used in such a house in ordinary 
circumstances, and most of the heat goes up the chimneys. In a 
street of 200 houses burning gas and fuel at an average of £15 
annually there should be available £3,000 as gross income. The fuel 
cost of the light need not be above £1,200 with coal at even 20s. No 
doubt £1,000 would cover it and leave £2,000 for interest and wages 
on a plant of 200 horse-power. With wages amounting to £500, and 
interest to another £500, both liberal allowances, there is left £1,0C0 
annual saving. But this is not all. In each of those 200 houses the 
provision of electric light and steam heat would at once place the 
inhabitants free of any need for help from Abigail or Mary Ann, and 
the farther economy would be such that once started upon there 
would be no end to such little schemes. But the mass of the people 
have not the intelligence to see this. Large central stations may be 
more economical to work a3 regards mere light-giving, but the small 
station just big enongh for one engineer and stoker, with assistant for 
second shift, and also stoker, would be very well suited to the supply 
of one or two streets of houses. Light could be paid for by meter, 
and heat by a rate levied on the cubical contents of a house, or pos- 
sibly by a fan meter. There ought to be no difficulty in getting up 
such a scheme, charging rent of wiring and for radiators in such 
cases where tenants could not afford the outlay. But the majority of 
ple are shiftless, helpless mortals, and the prospect of any such 
socialistic idea is, we fear, impossible. People who call themselves 
socialists are, perhaps, the furthest from any capacity to practise the 
ience. 
"Obviously a scheme for 200 houses would embody a central station 
at the middle of a street about 1,200 yards long. It would require 
one engine of about 50 I.H.P. to run, say 20 hours daily, delivering 
steam to the mains and accumulating electricity for the night and for 
domestic power purposes. The engine would be very plain and not 
liable to break down, but there would be a spare engine and spare 
boiler. In many localities an artesian well could well be combined 
in the scheme with great economy, for water can be pumped for less 
than one penny per 1,000, and domestic supply costs up to 3s. and 4s. 
per 1,000 gallons. People, generally, have no idea of the economy 
that could be secured by a common action of the kind thus sketched 
out. 


THE POST OFFICE INQUIRY. 


Tue Postmaster-General has made the following statement in re- 
ference to the recent inquiry :— 

“The Postmaster-General, in concert with Mr. Hanbury, has care- 
fully considered the representations which have been made to him 
by various members of Parliament during the last few days, as well 
as the statements of membors of the staff whom he saw, on the same 
occasions, at the request of these members. 

“The subjects which have thus been brought before Mr. Hanbury 
and himself have been very numerous, and are of very unequal im- 
portance. The examination of the whole of them must necessarily 
occupy a great deal of time; and if it were attempted to deal with 
minor, local, and departmental matters, would make it impossible to 
arrive at a decision on the more important questions involved until 
after the Recess. They therefore consider that it will be more con- 
venient and more satisfactory to the staff to reserve their decision on 
the minor matters brought before them, and to deal at once with the 
larger issues submitted to them, and especially with the larger issues 
involving the position and prospects of great bodies of men such as 
the telegraphists, the countermen and telegraphists, and the sorters 
in London, the sorting clerks and telegraphists in the provinces, and 
the postmen both in London and the provinces. 

= Phe Tweedmouth Committee, after a prolonged inquiry, recorded 
the opinion that the maximum salary of £160 a year ‘affords an 
adequate remuneration for the work entrusted to a sorter, a telegra- 
phist, or a counterman and telegraphist’ in London; and similarly, 
that the maximum salaries accorded to sorting clerks and telegraphists 
in the provinces afford ‘adequate remuneration for the work.’ With 
these opinions the Postmaster-General and Mr. Hanbury, after full 
investigation, desite to record their concurrence. 

“Though, however, they are in this respect in accord with the 
Tweedmouth Committee, there are other points, some of which were 
not dealt with by the Committee, which seemed to them to require 
consideration, and which they have decided to deal with in the fol- 
lowing way. 

“1. The statements which have been laid before them, and which 
are supported by the inquiries which they have themselves made, 
have convinced them that some of the class of senior telegraphists 
are employed almost throughout the year on purely supervising 
duties, and this fact, coupled with the necessity which at present 
exists for increasing the operating staff, has impressed them with the 
necessity of an addition to the supervising staff. They are prepared, 
in consequence, to recommend the creation of some 40 additional 
assistant superintendents in the Central Telegraph Office, and the 
promotion to these places of qualified senior telegraphists. They do 
not propose, however, to accompany the creation of these places with 
any corresponding reduction in the senior class, as they have satisfied 
themselves that duties of a superior quality can be found for the 
existing number of senior tlegengeees: The effect of this arrange- 
ment, therefore, will be to afford promotion to 40 qualified senior 
telegraphists to the position of assistant superintendent and of 40 


qualified telegraphists to the position of senior telegraphist. The 
Postmaster-General will take an early opportunity of inquiring 


whether any similar rectification of the numbers of the supervisin 
classes may be justifiable in consequence of the growth of the week 
in the provincial offices. 

“2. The rule, which was introduced in 1894, that every telegra- 
phist promoted to the post of senior telegraphist, every counterman 
and telegraphist appointed to the post of senior counterman and 
telegraphist, in London, and every telegraphist appointed to a clerk- 
ship in the provinces, should pass a technical examination, has much 
to recommend it; but the Postmaster-General and Mr. Hanbury are 
struck with the consideration that it may in certain cases operate to 
bar the advancement of an officer who, though in other respects a 
skilled operator and efficient servant of the Department—may not 
possess the requisite technical knowledge required for an examina- 
tion on purely technical subjects. They have, therefore, decided to 
abolish this rule, and, in promoting to vacancies in future, to rely 
solely on the careful selection of the best qualified officers. 

“3. The technical examination, however, required of an officer 
promoted to an assistant superintendent’s place will be retained. 

“4. The above recommendations apply to telegraphists, and 
countermen and telegraphists alone. But the Postmaster-General 
and Mr. Hanbury’s attention had also been directed to the recom- 
mendation of the Tweedmouth Committee, that a double increment 
should be granted on his attaining the age of 24 years, 

“(a) To any sorter, sorting clerk, or telegraphist who should pass 
a qualifying examination in both sorting and telegraphy, and who 
should be ready to place his services as they might be required at 
the disposal of the authorities on either side. 

“(6) To any telegraphist who should pass an examination in tech- 
nical telegraphy. 

“While agreeing in principle with these recommendations, they 
have decided to substitute for the condition that the officers shall be 
24 years of age, a provision that the officers shall have completed 
five years’ service, and shall be not less than 21 years of age. 

“ As, moreover, they bave ascertained that some time may elapse 
before a telegraphist presenting himself for the technical examina- 
tion may receive the requisite certificate, they are prepared, when a 
telegraphist so presents himself and passes the examination without 
any delay of his own creating, to date the additional increment from 
the date on which the examination is held instead of from the day 
on which the result of the examination is notified. 

“6. Some officers both on the postal and telegraph side appear to be 
under the apprehension that the introduction of an efficiency bar at 
a certain stage in an officer’s career has introduced a new obstacle in 
his progress to the maximum of his class. The Postmaster-General 
desires, therefore, distinctly to state that it is not intended by the 
introduction of this bar to check the progress of any efticient officer. 
But that, just as under the old system, no officer could properly be 
promoted who was not capable of performing the highest duties of 
his class, so under the new system no officer’s progress will be checked 
whose character and efficiency would have entitled him to promotion 
under the old system. While under the old system, however, the 
officer would have waited for advancement till the occurrence of 
vacancies on the class above him, under the new system the advance- 
ment of an officer of efficiency and good conduct to the maximum 
of his class will be continuous, and will not depend on the occurrence 
of vacancies. The acquisition of a dual qualification or of a certi- 
ficate of technical knowledge in telegraphy will not be regarded as 
necessary for the efficiency of an officer for the purpose of this 


paragraph. 

“7, It was the obvious intention of the Tweedmouth Committee 
that the rights of existing holders of allowances, emoluments, and 
other privileges should be maintained. The Postmaster-General and 
Mr. Hanbury are not satisfied whether, in carrying out the recom- 
mendations of the Committee, injustice may not unintentionall: 
have been done to some officers—e.g , they are not sure whether ail 
the sorters in the Circulation Office have received a fair equivalent 
for the loss which they may have experienced in the reduction of the 
rates of Sunday pay. The subject is a very complicated one, and 
requires very careful examination. But they wish at once to state 
that it shall not be lost sight of, and that, if their investigation 
should show that hardship has, in any case, been inflicted inad- 
vertently on any member of the staff, they will have pleasure in 
redressing it. 

“8, The Postmaster-General and Mr. Hanbury have also con- 
sidered the very voluminous statements laid before them on behalf 
of the postmen. They think it right to state that, specially having 
regard to the concessions which, since the Report of the Tweed- 
mouth Committee, have been made on the subject of Christmas- 
boxes, they concur in the general conclusions of the Committee as 
to the sufficiency of postmen’s pay. But there are other subjects 
connected with the position of postmen which they have considered 
with much care. They desire, for instance, to give favourable con- 
sideration to any claim which a rural postman may make, uuder the 
recommendation of the Report, for suitable accommodation at the 
end of his walk. They have also been impressed with the claims of 
auxiliaries doing somewhat less than five hours’ work. who receive 
none of the privileges of sick pay, holidays, &c., enjoyed by those 
actually doing five hours’ work. Some of these men, however, 
already receive the aciual pay of men doing five hours’ work, and, 
while it would not be reasonable to treat them in all respects as 
entitled to the same privileges as men working for somewhat longer 
hours, they are of opinion that the men so paid should receive an 
annual holiday of nine days, one-half pay during absence on sick 
leave, and a boot allowance of 10s. a year. 

“9. They have also considered the complaints which have been 
made that certain portions of the staff only receive their holidays in 
the winter months. They recognise the hardship of this state of 
things, but, at the same time, they think that the staff hardly 
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appreciate the difficulty of remedying it in a service (like that of the 
telegraphs) where the business is, roughly speaking, 30 per cent. 
greater in the summer than in the winter months. It is their hope, 
as it was the hope of the Tweedmouth Committee, that the staff, by 
qualifying themselves to work on both sides of the service, may not 
only secure for themselves an appreciable rise in their incomes, but 
may also facilitate the ultimate settlement of the question. But, in 
the meanwhile, the Postmaster-General and Mr. Hanbury will care- 
fully consider whether, without injustice to the claims of senior 
officers who may at present be in enjoyment of the better months, it 
may be possible to devise some system of rotation by which the whole 
staff in turn may have a holiday in the better months of the year. 

“10. The Postmaster-General and Mr. Hanbury cannot conclude 
this memorandum without reminding the staff that no branch of the 
public service has ever received ampler opportunities for stating and 
re-stating their case than have been accorded to the staff of the Post 
Office. The time has now arrived for accepting the decisions of those 
who are responsible for them. And, though they cannot hope that 
their decisions can meet all the expectations which the staff may 
have formed, they feel that they are entitled to trust to the loyalty 
and good sense of the staff to accept the finding on their case at which 
they have arrived, after approaching it with every desire to do full 
justice to the servants of a great department.” 

The dispute from the clerks’ point of view is set forth on another 


page. 


COWPER-COLES’S PROCESS FOR ELECTRO- 
ZINCING STEEL IWIRES. 


Boru pickling and hot galvanising have the disadvantage of re- 
ducing the strength of wires, and of distorting and rendering brittle 
iron and steel of small section. By exposure to the lowest tempera- 
ture of the galvanising bath (which averages some 1,000° F., the 
fusing point of zinc being 775° F.), steel wire of high breaking strain 
has its hardness, and consequently its ultimate tensile strength and 
elongational efficiency, reduced by the drawing of the temper and 
formation of an iron zinc alloy on the surface of the iron by as much 
as from 5 per cent. to 10 per cent. It is the practice, when coating 
steel wire, to keep the bath of molten zinc at as low a temperature 
as porsible, and to run the wire through at a high rate of speed. 
Both these causes Jead to a considerable waste of zinc by reason of 
the rapid solidification of the metalon the comparatively cold wire, 
and consequently the ready breaking or cracking off of the covering 
metal on bending or twisting, owing to the difficulty with which 
molten zinc of low temperature adheres to the steel, except after 
prolonged contact. In some cases the wire, on leaving the bath, 
is wiped between asbestos rubbers, but steel thus treated is found 
to resist corrosion only for a short period. Many attempts 
have been made to electro zinc wire, but it has not been 
found practicable, until recently, to produce a wire capable of with- 
standing more than one immersion in a copper sulphate solution. 
Most manufacturers have ceased to galvanise the best classes of steel 
wire, which cost some £35 per ton, on account of the great risk there 
is of rendering it worthless, which is clearly a disadvantage as the 
advisability of protecting the steel is unquestionable, as corrosion is 
found to be very marked on the inner strands of wire rope. Electro- 
zincing does not reduce the tensile strength or elasticity of steel 
wire, even in wires having a tensile strength of 170 tons or more 
per square inch, such as are used in the manufacture of pianos. The 
zinc coating put on by the hot process is also uneven, and the 
increased weight is often a matter for consideration ; the thickness 
can only be varied within narrow limits, the minimum weight of 
zine being about 14 oz. per square foot, maximum 3 czs,, except 
when the molten zinc can be raised many degrees above the most 
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economical working temperature, and the articles removed gradually 
from the bath so as to give the zinc time to drain off before getting 
chilled, or in the case of thin sheets and wires, which are capable of 
having some of the zinc squeezed off by rollers or other suitable 
mechanical means. Wires can be coated with zinc by the Cowper- 
Coles process to a thickness of ;;4,;ths of an inch, or an increased 
diameter of yh aths of an inch, capable of withstanding eight 
immersions in a saturated solution of copper sulphate. A wire 
ri$oths of an inch in diameter, with a total thickness ;,3,;ths of 


zinc applied by the electro process, will withstand repeated bending 
round a bar 1 inch in diameter, without exhibiting any signs of peel. 
ing or cracking. 

The plant for the Cowper-Cowles process consists of a long 
which is constructed of wood, and divided into compartments lined 
with sheet lead, which forms the anode. Wood covers faced with 
lead are placed over the compartments, and are provided with 
counterweights, so that they can be readily lifted for the purpose of 
cleaning the vat, or inspecting the wires under treatment. The 
covers, when in position, form part of the anode, making electrica] 
contact with the sides of the compartments, and thus form a circular 
anode around each wire. Contact brushes provided with weights or 
springs press upon the wires in spaces provided between the covers, 
and convey the current back to the dynamo. The solution is cirey. 
lated rapidly through the plating vat, and passed into tanks supplied 
with zinc dust, where it is revivified. Figs. 1 and 2 show a form of 
burnisher suitable for brightening the deposits. 

The coated wire is caused to pass through the agate rollers, which 
are mounted on carriers, and are capable of turning on centres. The 
carriers are arrangea to move in guides, so as to respond to any un- 
eveness or alteration of position of the wires, the guides carrying the 
rollers are pressed together by bands or springs to give the necessary 
pressure for burnishing. 


Z 


Fig. 3 illustrates a swift arranged to carry two coils of wire, so as 
to economise space and the first cost of the plant. Each swift is 

rovided with two drums mounted so as to turn upon a spindle, the 
ower drum having a flange for supporting the lower coil of wire, 
there being between the drums and secured to the spindle a collar 
carrying pins or supports for carrying the upper coil of wire. The 
pins or supports are made so that they can be easily removed, or 
turned out of the way when desired. When the coil on the lower 
drum becomes exhausted of wire, by removing the pins or supports a 
coil from the upper, if un-exhausted, can be allowed to descend on 
to the lower drum, after which the pins or supports can be again 
inserted in the collar, and a fresh coil or coils can be placed on the 
upper drum. 


THE EARTH, A GREAT MAGNET.‘ 


By Dr. J. A. FLEMING, M.A., F.B.S., 
Professor of Electrical Engineering in University College, London. 


WHEN the invitation came to me to address this evening a lecture 
to a Liverpool audience in accordance with a usual custom during 
meetings of the British Association, the natural desire arose to select 
some subject which should have a more or less close relation to the 
industries and commerce of your great city. With a choice some- 
what limited by the nature of my own studies, it seemed to me, 
however, that we might find an appropriate topic in discussing, for 
a brief hour, the fact of the earth’s magnetic properties, and the 
history of the discoveries by which that supremely important know- 
ledge has been gained. 

To do this with advantage, we shall approach the subject through 
the avenue of some experimental demonstrations intended to place 
you in possession of the elementary principles of magnetic science. 

I hold in my hand a specimen of a kind of iron ore, the scientific 
name for which is magnetite, but which familiarly is called odestone. 
This particular sample came from a place called Magnet Cove, in 
Arkansas, in the United States; but it is very widely diffused over 
many regions of the earth. This brownish stone would hardly 
attract your attention at all if you saw it lying in the road, but it 
has been known for many centuries to possess unique powers, and 
these can very easily be rendered evident to you. 

First of all, let us dip the lodestone into a little heap of iron 
screws or nails, and note the fact that at one or more points on its 
surface it possesses the power to attract these objects. It will not 
pick up pins made of brass wire, but a bundle of sewing needles 
yields easily to its blandishments, and one large lodestone will 
readily lift up another smaller one, when the attractive portion or 
end of the first is brought near to the second. 

If the lodestone is dipped in iron filings, these cling to all the 
edges and points of it, and the marvellous stone immediately grows 


* A lecture delivered to the working men of Liverpool, September 
19th, 1896, and published in the June issue of Zerrestrial Magnetisin 
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a beard, a8 it were, fringed all round with closely clustering particles 


iron. 
= Baptista Porta noticed that fact in 1589, but he hardly car- 
ried knowledge further than it had been taken in the well-known 
Latin of Lucretius, written 16 centuries before ; and it is only 
in the writings of Nicholas Cabzeus of Ferrara, in 1629 a.p., that we 
meet with a diagram which clearly records the observed facts that 
these filings cling, not uniformly all over the stone, but at certain 
predominant places, which afterward became called the poles. The 
attractive powers of this stone are not, however, its most remarkable 


roperty. 

P Tis Jeapossible definitely to assign a date to the first knowledge 
that if an elongated piece of lodestone is freely suspended hori- 
gontally, either by floating it on water in a bowl or by a thread tied 
round it, it places itself in a definite position, to which it returns if 
disturbed. The oldest picture of this experiment represents the 
Jodestone placed, as one writer says, “like a sailor in a boat,” and 
floated upon the surface of water in a larger vessel. The moment 
we repeat this experiment we can ascertain two facts—one, that 
there is such a directive tendency in a suspended stone; and next, 
that the two ends of the stone have different properties, and act 
differently to the same end of a second fixed lodestone. 

Whatever Asiatic peoples or early nomad tribes may, in the dawn 
of history, have discovered concerning this directive power of the 
lodestone, or its “‘ verticity,” as Gilbert afterwards called it, there is 
no trustworthy evidence that the natives of Europe had any acquaint- 
ance with it before the twelfth century of our era. The earliest 
actual mention of it in English was in the writings of Alexander 
Neckam in 1200 a.p. In 1269 we find a very important cortri- 
bution made to accurate knowledge of facts, as compared with use- 
less scholastic speculations, in the celebrated letter of Peter Pere- 
grinus, or Peter the Pilgrim (not to be confounded with Peter the 
Hermit), who was a soldier-monk serving in the army of Charles of 
Anjou, the brother of Louis IX. of France. This letter, indited on 
August 12th, 1269, in the trenches at the siege of Lucera, contains 
the — ¢ statement of the law of behaviour of magnet poles to 
each other. 

Peregrinus describes in this letter the construction of a true 
magnetic compass as we have it at the present day, and he was per- 
fectly familiar with the power of the lodestone to communicate its 
properties to an iron or steel needle. He knew that on stroking a 
steel needle over the lodestone pole, a communication of its attractive 
and directive powers will be made. This fact formed the starting- 
point for new investigations, and Peregrinusi added another of im- 
mense value in its influence on magnetic theory ; viz., that we cannot 
separate the poles of a lodestone one from the other. Jat 

The experiment with the floating lodestone compelled Peregrinus 
to definitely name the poles of the magnet. He says: ‘The stone so 
placed will turn in its little vessel until the north pole of the stone 
will stand in the direction of the north pole of the heavens, and the 
south pole of the stone in that of the south pole of the heavens, and if 
. eee from this position, it will return thereto by the will 
0 

Peregrinus thus initiated that nomenclature which has endured to 
the present day, and the custom of calling the end of the suspended 
lodestone which directs itself to the north, the north pole, and to the 
south, the south pole. ; 

He then went on to demonstrate that it is impossible to separate 
the north pole from the south pole, and that if a lodestone is broken 
in half, each half immediately possesses two opposite and perfect 
poles. Wecan try that experiment very much more easily with a 
fragment of magnetised steel, and the logical issue of this is to lead 
us to conclude that every particle of the lodestone or of the steel 
magnet is a complete lodestone or magnet. 

At this stage it is necessary that your attention should be drawn to 

the difference in magnetic properties between iron and steel, a 
difference first noticed by Porta. Both iron which is chemically pure, 
and iron alloyed with carbon in the form called steel, can be mag- 
netised ; in fact, iron is susceptible of a higher degree or intensity 
of magnetisation than many kinds of steel; but the steel retains 
it more firmly than the iron against mechanical shocks, such as 
twisting, hammering, or bending. I show yon the feeble power of 
iron to retain acquired magnetic polarity by magnetising this iron 
wire, and then giving it a little twist. That twist is sufficient to 
deprive it of all sensible magnetism. In magnetic language, pure 
iron is called “soft iron.” There are certain kinds of steel called 
magnet steel which have a ial composition, aiding them in 
— strong magnetisation, and in retaining it when acquired. 
‘ much, then, being said for the properties of the lodestone in 
itself, let us review a few of the facts connected with the con- 
Veyance of its powers to soft iron. Far back into classical times it 
had been known that iron brought in contact with the lodestone 
acquired the same powers while in touch with it. Early Phrygian 
iron miners settled iu Samothrace were acquainted with the fact 
that the lodestone could lift up an iron ring, and this in turn could 
lift up another, and so on, the iron acquiring temporarily magnetic 
powers, 

Magnetic quacks must evidently have flourished in these early 
days, since these Samothracian rings of iron were even prescribed 
88 a remedy for gout in the fingers, and priests of Samothrace, in 
514 B.C., appear to have driven a trade in magnetic cure-all rings, 
just as certain individuals at the present day do in magnetic belts. 

It was found that a lodestone could be improved in lifting 
quality by furnishing its ends with iron caps, and these caps were 
called the armour or armature of the lodestone, a term which has 
survived to the present day in connection with dynamo machines. It 

* Park Benjamin. “The Intellectual Rise of Electricity,” p. 172. 
The reader will find in this treatise a most careful historical survey of 
magnetic discovery, and to it the present writer has been indebted 
for many of the above and following historical facts. 


was Peregrinus who probably first stated that a fragment of iron wire 
held near a lcdestone becomes itself magnetised by induction, as it is 
called, and then places itself in a certain direction or position in 
space. It remained, however, for that ingenious philosopher, 
Descartes, whose grim physiognomy hardly suggests the extreme 
pimbleness of his intellect to grasp the idea that the lodestone affects 
all the space around it and along certain definite lines. 

Nearly 100 years before that time, Gilbert had called the region 
round about the magnet, within which its influence is felt, its “ orb 
of virtue,” and represented little fragments of iron as setting in certain 
positions near a spherical lodestone. 

Slowly, however, the idea grew up, not finally perfected until the 
time of Faraday, that the effect of the lodestone on iron and magnets 
notin contact with it could only be explained by the conception of a 
magnetic force distributed along curved lines in the space around the 
lodestone. 

Descartes gives a most curious and correct diagram of what he 
considered to be the direction of these lines of magnetic force pro- 
ceeding from a lodestone ball. Before turning to consider the epoch- 
making work of Gilbert, let us briefly examine the facts connected 
with the magnetic force of a magnet. 

If one magnet, movable round its centre, is placed in the neigh- 
bourhood of another, we have already seen that there is a direction- 
imposing influence acting on the movable magnet. If we carry a 
small fragment of magnetised steel round a larger fixed magnet, we 
find at all points of its journey that the small magnet takes a parti- 
cular direction with respect to the larger one, and this indicates the 
direction of the magnetic force at that place. 

If, instead of this, we scatter steel filings over a magnet, each 
little fragment is magnetised by induction, and sets itself in a certain 
direction under the influence of the magnetic force. The whole 
collection of filings delineates certain curved lines, called lines of 
magnetic induction. I particularly wish you to see the nature of the 
field of force, as it is called, round a sphere having a magnet placed 
in it, and to note that a small magnet carried round the space always 
places itself so as to be in the same direction as these lines of mag- 
netic force. 

You must therefore think of a magnet, whether lodestone or steel 
magnet, as surrounded by this “orb of virtue,” to use Gilbert’s 
phrase, or, in Faraday’s language, by its magnetic field, consisting 
of the curved lines of magnetic force. And more, you must think 
of these lines of force as closed loops, so that they must be pictured 
as coming out of one pole of the magnet, passing through the circum- 
jacent space, and entering it again at the other pole, and so completing 
their circuit, partly inside and partly outside the magnet. 

Before continuing to examine’ the historical progress of magnetic 
knowledge. it will be convenient to conclude the description of the 
work of Peter Peregrinus, by a mention of the inventions he made 
in perfecting the magnetic compass. The use of a floating lodestone, 
or steel needle magnetised by touching against a lodestone, to deter- 
mine a constant direction for the purpose of navigation or travel, 
lies far back in antiquity. 

During the Middle Ages the territory about the Baltic Sea was 
occupied’ by the races of Finns, the Esthonians, and the Lapps. 
The Finns were a gloomy, earnest people, showing on their faces 
marks of their Tartar connection, and relation to the far-distant 
Chinese. They were the earliestiron-workers in the north of Europe, 
and Finnish swords anciently had a reputation almost equal to 
that of the famous blades of Toledo. In the Baltic lies the island 
of Gottland, and in the twelfth century it had, as one of its principal 
cities, Wisbuy, a place of’ meeting for the vessels of all trading 
nations. Such influence had this place in controlling matters con- 
nected with navigation, that the ordinances and laws of Wisbuy 
formed an almost universal code of marine law, evidences of which 
are imbedded in our modern codes. In the middle ages it was a 
great centre of trade and point of contact for all maritime nations. 
It has been urged by some writers that it was from this great sea- 
faring centre that, at the beginning of the 12th century, a general 
knowledge spread over Europe. of the use of the lodestone in navi- 
gation. A great step, however, separates the use of a magnet merely 
for the purpose of ascertaining the north and south direction, and 
the method of obtaining by it the correct ‘“‘ bearing” of any vbject 
or direction of the ship’s head. 

Whatever may have been done before, Peregrinus, at any rate, 
brought inventive power to bear on the subject. He added a pair 
of sights and a graduated scale to the floating lodestone, and he im- 
proved the compass made with a pivoted steel needle by the addition 
of an azimuth bar and scale, so that it could be used to obtain the 
angular distance of any object from the meridian line. He thus in- 
vented the means by which, not a merely north and south direction, 
but the direction of a ship’s head, could be ascertained exactly, 
as we do at the present day. There were, however, two well-known 
features of the modern compass card which the instrument of Pere- 
grinus lacked. Those were the card divided into 32 “ points,” each 
having its appropriate name, to repeat which in order is called 
“ boxing the compass,” and the fixing of this card to the needle so 
that the card and needle turn together, the bearing of the ship’s head 
being ascertained from the position cf the card with reference toa 
fixed point on the case. 

It was probably the Italian Gioja who first added the card, and we 
learn from a commentator of Dante, writing in 1380, that at that 
date the card, bearing the well-known star-like device called the. 
“ Rose of the Winds,” painted on a circular card fixed to and turning 
with the needle, had already been invented. 

Hence we may say for certain that at the end of the fourteenth 
century the magnet compass, as we have it now, was in general use, 
although time has added many improvements, and, latest of all, 
Lord Kelvin has given to us probably the most perfect form yet made. 

The word compass is an old English word, signifying a circle. 
“My green bed embroidered with a compass” is mentioned in the 
will of Edward, Duke of York, who died in 1415. 
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The well-known instrument for describing a circle is called a com- 
pass or pair of compasses. To encompass means to surround as by & 
circle, and most of you at some time or another have seen a public 
house with the sign of the “Goat and the Compasses,” which anti- 
quarians tell us is only a corruption of the old pious house-motto, 
“God encompasses us.” Hence the magnetic instrument takes its 
familiar name from the circle of degrees or points which Peregrinus 
or Gioja added to enable it to indicate the angular distance of an 
object from the meridian. 

So far I have said nothing about the theories which had been 
formed as to the cause of the directive properties of the magnet. 
Those who came before Peregrinus had a general notion that the 
pole star governed the motion of the magnet. He knew that the 
pole star varies in position, and expressly states that the needle 
points, not to the pole star, but to the poles of the heavens. But 
whether attributing the orientation of the magnet to the pole star, 
or the celestial pS or to the magnetic mountains in the northern 
regions, no one had yet solved the secret of the directive power until 
Dr. Gilbert turned his mind to the subject, and did not leave it until 
he had set the whole science of magnetism on a solid basis of experi- 
ment and scientific inference therefrom. 

William Gilbert, born at Colchester in 1540, was the author of 
that great treatise, ‘On the Magnet,” which has given him 
imperishable fame. Though a scholar, physician, and courtier, 
attached to Queen Elizabeth’s household as bcdy physician, and 
finally President of the Royal College of Physicians, we know of him 
comparatively little, except in the record of that scientific work 
which has come down to us from him in the pages of two books 
printed 300 years ago. But the contribution which he made to 
the subject was remarkable, and it was nothing less than the new 
idea that the whole earth itself is a great magnet, and the magnetic 
forces which act on all little magnets on its surface emanate from 
the globe itself. To understand the manner in which Gilbert 
approached the subject, we must realise that his great contemporary, 

ileo, in Italy, was then marching forward in the triumphant 
career of discovery which followed his invention of the astronomical 
telescope, and that the minds of all intelligent men in that day were 
keenly interested in the contest raised by the enunciation of the 
doctrine of Copernicus, that the earth was not at rest in the centre 
of the universe, but revolves round the sun with a double motion 
—one of rotation round the sun, and of rotation round its own 
axis. Proof was being eagerly sought to support or disprove this 
new theory. 

The great obstacle to the reception of this doctrine, apart from 
theological dogmas, was the difficulty of understanding how the earth 
was sustained in its orbit and its rotation maintained. Gilbert 
entered the lists with some ideas that the earth possessed magnetic 
properties, and was sustained and moved by the magnetic power of 
other celestial bodies. Like many other investigators, he was led by 
a wrong theory to new facts. He began by making a little model of 
the earth out of a lodestone, which he called an earthkin, or terrella, 
and with this he experimented. He poised upon the surface of his 
little globe small iron needles or little magnets, and noted that 
wherever placed the little needles pointed to the poles of this 
miniature earth. Regarding intently this fact that poised magnetised 
needles set themselves to point in the direction of the poles of the 
real earth, and that his little needles on their earthkin cut of lode- 
stone did the same, he was led to make the grand induction that 
our globe itself acts as one great lodestone or magnet, and his idea 
was that the mineral we call lodestone is but, as it wer, a fragment 
of the true mother earth, and, like a “ ciip of the old block,” has 
all the properties in miniature which its great original possesses in 


the mass. 
(To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 
NEW PATENTS.—1897. 
| Com; expressly for this journal by W. P. Toompson & Co., 


piled 
Electrical Agents, 322, High Holborn, London, W.C., to whom 
all inquiries should be addressed.] 


17,521. “Improvements in the regulating devices of horizontal 
shunt arc lamps.” J. Elektrizitats Actiengesellschaft 
vormals Schuckert & Co., Germany.) Dated July 26th. (Complete.) 

17,523. “An improvement in or relating to coin-freed electrical 
meters.” F.J. Braumont. Dated July 26th. : 

17,527. “ Improvements in electrical gas lighting devices.”’ Hzr- 
MANN AHRENDT. Dated July 26th. 

17,528. “Improvements in spring jacks for telephone switch- 
boards.” J. E. Kinespury. (Western Electric Company, United 
States.) Dated July 26th. 

17,540. “Improvements relating to electric light fittings.” H. 
Lea. Dated July 26th. 

17,545. “An 4 a electric circuit closing device.” C. A. 
Horsterm. Dated July 26th. 

17,579. “Improvements in secondary batteries.” A. W. SourHEy. 
Dated July 27th. 

17,583. “ Electric condenser.” C.S.Braptey. Dated July 27th. 
(Complete.) 

city” in and with by means 
electricity.” O. P. MacraRLaNnE. ichard J. Crowley, France). 
Dated July 27th, 


17,596. “ Sapient in trolleys or sliding contacts with elec. 
tric cars.” W.L. Wise. (Alvaro Silas Krotz, W. P. Allen and 
Kelly, United States.) Dated July 27th. (Complete.) 

17,597. “Improvements in electric railways.” W. L. Whsz. 
(Alvaro Silas Krotz, W. P. Allen, and Oliver Smith Kelly, 
United States.) Dated July 27th. (Complete.) 

17,601. “Improvements in apparatus for transmitting elect; 
impulses.” H. Goneat. Dated 27th. 

17,606. ‘“ Improvements in means for rectifying alternating elec. 
tric currents.” Tux British Taomson-Hovuston Co., Lrp. (f, 
Thomson, United States.) Dated July 27th. (Complete.) 

17,630. ‘Improvements in the working of tramways and railways 
by overhead electric conductors.” W.E. Kenway. Dated July 27th, 

17,660. ‘‘An improved form of a variable electrical resistance 
with mercury contact.” J. WaRp. Dated July 28th. 

17,676. “Improvements in electricity meters.” W. Emory, 
Dated July 28th. 

17,683. “Improved means and apparatus for electrolytically 
decomposing salts of the alkaline and earthy metals for the manu- 
facture of caustic bleaching powder, chlorine, and other products 
contained in them.” F. H. Bowman and F. E. Bowman. Dated 
July 28th. 

17,691. ‘Improvements in electric conduits.” H. L. Dovurroxy 
and C. E. Morris. Dated July 28th. (Complete.) 

17,694. “Improvements in and connected with electric lamps for 
cycles and other vehicles and a device for attaching and adjusting 
same.” J. Moorgs and H. O. Dated July 28th. 

17,695. “Improvements in and connected with armature cores of 
permanent magnet dynamo-electric machines.” J. Moonss and H, 
O. Farrety. Dated July 28th. 

17,792. “ Improvements in rail bonds for electric tramways.” A, 
Wuattey. Dated July 29th. 

17813. * eines in electric railway systems.” J. M. 
Mourpuy. Dated July 29th. 

17,820. ‘Improvements in the manufacture of electric cables and 
in apparatus therefor.” W.S.Smrrx. Dated July 29th. 

17,824. ‘ Improvements in electric alarms for cars.” A. Natuay. 
Dated July 29th. (Complete.) 


17,826. ‘Improvements in electric lanterns.” O. C. Prassz, 
Dated July 29th. (Complete.) 
17,837. “Improvements in apparatus for the electro-deposition 


of metals” J. Hottoway. Dated July 29th. 

17,924. “An improvement in field magnets for electric generators 
and motors.” C. Nn. Dated July 30th. (Complete.) 

17,970. “A method of propelling boats or barges by means of 
electricity.” J. R. WiaHam. “Dated July 31st. 

17,998. “Improved means for exhausting incandescent lamps, 
vacuum tubes and the like.” R. Burn. Dated July 3ist. 
. ‘“ An improved process for the mauufacture of electrode 
plates for storage batteries.” C. Marscunger. Dated July 3st. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies these Specifications may be obtained of Messrs. W. P. 
992, High Holborn, W.0., post free, 84d. 
‘in stamps). 


1896. 


1,069. “ Improvements in or connected with electrical condensers.” 
C. Portak. Dated January 15th. Relates to an electrical con- 
denser consisting of an electrolytic cell wherein the electrical 
current, as it 8 through it, under the influence of an i 
or neutral solution, covers that which for the time being is the 
the positive electrode, with a coating capable of offering a high 
degree of resistance to the current; the effects of it being a 
polarization or charge (as the case may be) the power of which 
corresponds to the tension of the charging current; such coating 
offering no resistance to an opposite current, although it does not 
disappear under its influence. 2 claims. 


2,248. “Improvements in electrical cut-outs.” Huao Hrmsv. 
dated January 31st, 1896. A cut-out is constructed with a dividing 
bridge of an insulating and non-inflammable substance, this division 
is provided with a hole through which the fuse is led in a zigzag 
course in such a manner as to interpose between the fuse terminals 
the isolating division and thus break down or prevent the formation 
of an arc between the terminals when the fuse is melted by an excess 
of current. 4 claims. 


2,944. “ Improvements in telegraphic and other electro-magnetic 
instruments.” H. W. Sunzivan. Dated February 10th, 189%. 
Relates to electro-magnetic instruments of the moving coil type, and 
consists of means whereby the magnetic resistance is greatly reduced 
with a corresponding increase of sensibility. The improvement 18 
accomplished by so shaping the poles or pole pieces of the 
so as to bring them into exceedingly close proximity to each other 
without preventing free play of the coils. 6 claims. 

5,563. “Improvements in magnetic com for night marching 
and course indicating.” J. H. Srmwarp. ted March 12th, 1896. 
To the base of a magnetic compass for military use is provided 4 
movable indicator capable of being clamped in position by means of & 
special clamping device. The indicator can be used with conjunction 
with a luminous line on the lid of the compass case, or the indicator 
can be provided with a sharp point so that = pee can be 
determined in thd dal feeling only. $ claims, 
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